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Abstract 
Our lives are increasingly influenced by science.  Global challenges like climate 
change, disease, and agriculture all rely on the public making informed decisions 
through engagement with scientific practice and information.  Unfortunately, there is a 
growing disillusionment with science, which can be initiated early in life depending on 
the quality of school science experiences.  Decades of international evidence has found 
that students become less engaged with science as they progress from primary to 
secondary schooling.  Little has been done to examine or address these trends in the 
context of science education in Aotearoa New Zealand. Engagement in science has 
been related to positive student outcomes in learning and life, highlighting an urgent 
need to propose interventions to tackle the decline.  Hooking students’ situational 
interest or switching on their established interests are credible strategies for establishing 
engagement.  Student generated digital media offers a strategy to hook adolescent 
students’ existing technological and social interests in order to switch-on their 
engagement with science.   
This doctoral research investigated the current state of student engagement with science 
and analyses the impact of student generated mobile filmmaking on science 
engagement in the middle years classrooms in New Zealand (Years 7-10, ages 11-15).  
A two-phase explanatory sequential mixed-methods approach was taken to address the 
research questions.  An initial quantitative survey (Phase I) informed the development, 
implementation, and qualitative analysis of a mobile filmmaking science class activity 
aimed at improving student engagement with science (Phase II).  The research is 
presented in the style of a thesis with publications, spread across three manuscripts. 
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Survey results (Phase I, n=429 students) indicated that the characteristic ‘decline’ in 
science engagement over the early adolescent years was only evident when asked 
specifically asked about school science.   When asked about science outside of school 
or in their future study or career, older students were more engaged with science than 
younger students.  Interventions which are contextualised and relevant to students’ 
everyday lives and futures will be more effective in improving engagement with 
science. 
The Science Video Project (Phase II, n=4 classes) aimed to appeal to students’ existing 
interests in technology and group-related activities relevant to everyday life such as 
video-production for social media as a way to improve their engagement in science.  
Case study data from teacher interviews, student group interviews, questionnaires, and 
observations found that mobile filmmaking greatly improved student engagement with 
science compared to typical class activities, especially improving students’ emotional 
engagement.  Mobile filmmaking also gave teachers the opportunity to achieve cross-
curricular learning in literacy, digital technologies, and personal developmental skills.  
Furthermore, the students’ high digital literacy with filmmaking on mobile devices 
allowed educators to overcome concerns about using devices in the science classroom. 
Taken together, this research finds that making students the science communicators 
through mobile filmmaking is an effective and easy way to improve science 
engagement in middle years classrooms.  With this established, future research is 
encouraged to measure (i) the associated learning outcomes for mobile filmmaking, and 
(ii) longitudinal effects of repeated opportunities to create mobile films.  
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Thesis User’s Guide 
This thesis investigates the issue of declining student engagement with science across 
the transition from primary to secondary schooling and explores the potential for 
student generated mobile filmmaking to improve science engagement in these middle 
years.  As an educator and communicator, it was extremely important to me that the 
research and outcomes of this thesis bring new knowledge to the field and have that 
knowledge be directly useful to researchers and practitioners.  For this reason, I have 
chosen to publish a series of three papers which are included as the main chapters in 
this thesis, opposed to the typical monograph-style thesis.  This represents an 
increasingly popular thesis style in the sciences and humanities that allows for research 
to be published during the doctoral journey.  Due to the multidisciplinary nature of my 
research, I found the publication process helped further reveal the impacts my work has 
on different research communities such as those focusing on science education, science 
communication, or educational technologies which is reflected in the included papers.   
This thesis consists of an opening introduction then Literature Review chapter, 
followed by three published manuscripts detailing the research and findings of this 
doctoral work, and a final discussion which draws together the results from across the 
thesis to suggest overall implications and future directions. While I have attempted to 
reduce unnecessary repetition, due to the nature of a thesis written in paper-format, 
some sections may echo others.  Since my supervisors were included as co-authors, 
these chapters often refer to ‘we’ or ‘our’, but reflect conclusions I have made about the 
research.  Considering the different format of a thesis utilising publications, the 
following outline describes the contents of each chapter.   
 xv 
 
Chapter 1 introduces the thesis background and research questions.  It also provides a 
list of specific contributions that this work adds to the field. 
Chapter 2 presents the challenges and potential solutions to declining student 
engagement with science and explores the potential of mobile filmmaking as a teaching 
intervention to spark interest and engagement in the classroom. 
Chapter 3 (paper) further interrogates the literature to find gaps in the understanding of 
declining student engagement with science in New Zealand and presents a survey of 
student engagement with science across the transition from primary to secondary 
schooling in the context of New Zealand education.  Together with Chapter 2, these 
chapters provide a direction for implementation of the mobile filmmaking project 
presented in the subsequent chapters. 
Chapter 4 (paper) details the effects of mobile filmmaking on student engagement in 
the middle year’s science classroom and presents the benefits and challenges of the 
project for students and teachers.  
Chapter 5 (paper) is a further analysis of data from the mobile filmmaking project that 
investigates the effects which mobile filmmaking has on teacher and student digital 
literacy and likelihood of utilising digital technology-based activities in the future. 
Chapter 6 draws conclusions about the research questions and addresses them by 
synthesizing results from across all three papers and also providing insights for future 
research and practice.  
 
 xvi 
Furthermore, at the start of Chapters 3, 4, and 5 there are Preface sections which 
introduce the chapter and link this to the overall aims of the thesis.  As these chapters 
were published as manuscripts, I have also included Reflection sections at the end of 
these three chapters in order to provide a space to look back at my development as a 
doctoral researcher.   
The final weeks editing my thesis for submission presented some noteworthy 
experiences and were spent in isolation due to the global COVID-19 pandemic. 
Through the shared experience of teaching, studying, and writing from our makeshift 
desks and Zoom-friendly tidy spaces, I came to see my doctoral journey in a timely, 
practical, remote and yet hopeful light.  For this reason, I have also included an 
informal Epilogue after the conclusion where I reflect on these experiences and student 
generated digital media in the time of coronavirus.  
Included in the Appendices are further details of ethical consideration, information and 
consent for participants, data collection tools, and mobile filmmaking teaching 
resources which may be found useful for future researchers and educators.  Also 
appended are copies of the two fully published papers, should these prove to be a more 
favourable format for reading.  
The manuscript chapters are presented in the order which best addresses the research 
questions and follows the logic of this thesis.  These are also presented in the order that 
research was conducted (as opposed to when they were published), so reading this 
thesis from start to finish will provide a comprehensive account of the doctoral research 
journey.  However, there may be many reasons why you find yourself reading this 
thesis, and depending on your goals, I would recommend the following approaches. 
 xvii 
1) If you have a particular interest in one of the following, and are looking for 
how this thesis is relevant: 
Þ Middle years education: Chapter 3. 
Þ Student engagement with science: Start with Chapter 2, then read at least the 
introduction and background to Chapter 3 for New Zealand context, and then 
Chapter 4 to see how mobile filmmaking affected engagement in this study.  
Þ Mobile learning or filmmaking: Start with Chapter 2, then read Chapter 4 for 
outcomes related to digital technology.  Details of mobile filmmaking project 
activities may be of help in Appendix V. 
2) If you’re interested in the key findings from this entire thesis: 
Þ Read the overall abstract. 
Þ Read the abstracts of Chapters 3, 4, and 5. 
Þ Read Chapter 6 for an overall synthesis of the empirical findings and 
recommendations. 
3) If you would like to follow the journey I’ve taken during my doctoral research: 






What is needed is the professional expertise and will to move the 
results of research into our schools. The ultimate goal of all these 
endeavours is simply stated: to stimulate joy, wonder, satisfaction 
and delight in children as a result of their encounters with science. 
Gardner (1975, p. 33) 
 
It is somewhat surprising that so little work has been done in the 
context of science classrooms to identify what are the nature and style 
of teaching and activities that engage students. For lest it be 
forgotten, attitudes are enduring while knowledge often has an 
ephemeral quality…There can, therefore, hardly be a more urgent 
agenda for research. 
Osborne, Simon, and Collins (2003, p. 1074) 
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Chapter 1:  Introduction 
Interest in science is decreasing for school-aged students around the world (Osborne, 
Simon, & Collins, 2003; Potvin & Hasni, 2014).  In Aotearoa New Zealand, secondary 
students specifically are losing interest in science, as evidenced by decreasing 
enrolments in science courses (Bull, Gilbert, Barwick, Hipkins, & Baker, 2010; 
Gluckman, 2011).  With the adoption of the revised New Zealand Curriculum (NZC) in 
2007, reversing this downward trend in science engagement has been highlighted as an 
area for urgent attention. This is especially targeted at learners in the middle years of 
schooling where both international (Caygill, Hanlar, & Harris-Miller, 2016b; OECD, 
2017) and national evidence points a decline in science engagement (Educational 
Assessment Research Unit & New Zealand Council for Educational Research, 2012; 
Fredricks, Blumenfeld, & Paris, 2004; Osborne et al., 2003; Potvin & Hasni, 2014; 
Tytler & Osborne, 2012).  Overcoming this downward trend and re-establishing interest 
towards science early on may encourage New Zealand’s future leaders to enjoy the 
wonders of science as well as appreciate and participate in scientific arguments as they 
relate to public policy, health, conservation, and research (Fischhoff, 2013).  
The challenge of increasing student interest in science through curriculum reform is 
“easier said than done” (p.6) for educators in New Zealand (Hipkins, 2012).  While 
many teachers are utilizing a variety of resources to enhance their pedagogy (Hipkins & 
Hodgen, 2012), student engagement and performance in science continue to drop on 
average (May, Cowles, & Lamy, 2013).  This implies that while teachers are trying to 
incorporate engaging activities, there is a disconnect between what is being done, and 
what students finding engaging.   
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According to secondary students in New Zealand, the most engaging classes are ones in 
which they work on real-world issues, engage in hands-on activities, and can build 
upon their own interests (Wylie, Hipkins, & Hodgen, 2008). Additionally, students who 
enjoy science at a junior secondary level are more likely to increase their enjoyment as 
they move to senior secondary level study (Wylie et al., 2008).  If students can be 
engaged earlier at the junior secondary level with styles of teaching that they find 
enjoyable, they are then given the opportunity to develop their more general enjoyment 
into a specific science interest developing as they progress through school and beyond.   
What then has the power to engage the most students?  A survey of educators in New 
Zealand revealed that the most engaging resource for students was the incorporation of 
electronic resources such as video clips and animations (Hipkins & Hodgen, 2012).  
Teachers who strategically integrate technology and electronic sources into the 
classroom see increases in engagement amongst students.  In New Zealand, recent 
estimates from a nationally representative sample indicate that 79% of 12-14 year olds 
primarily use a smartphone to access the internet, opposed to other technologies like a 
laptop or desktop computer (Pacheco & Melhuish, 2019).  By the later years of high 
school, mobile device usage is essentially ubiquitous, with 93% of 15-17 year old 
students primarily using a smartphone for their internet activities (Pacheco & Melhuish, 
2019).   
Youth are using mobile devices for communication, information seeking, and 
entertainment, and specifically identify watching videos as one of the most likely 
activities they engage in with mobile technology (New Zealand On Air & Broadcasting 
Standards Authority, 2015; Pacheco & Melhuish, 2018, 2019).  Facilitating the active 
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production, rather than passive consumption, of digital media on mobile devices could 
provide a promising pathway to engage students with science.   
In recent years, tertiary and pre-service teacher education research has found great 
success with improving student engagement in science through student generated 
digital media (Hoban, Nielsen, & Shepherd, 2015).  By having students make their own 
science films, they become active producers of scientific communication, instead of 
passive consumers. Pairing this creative and engaging learning opportunity with 
production on readily available mobile devices offers a promising method to improve 
engagement in any classroom.  
1.1 Research Questions 
In my doctoral research, I assess how the experience of becoming communicators of 
scientific information and producing student generated films on mobile devices affects 
student engagement with science in middle years school classrooms in New Zealand. I 
evaluate this teaching intervention that aims to answer the following major research 
questions with the ultimate goal of creating a teaching intervention that is feasible for 
educators to implement and improves student engagement with science: 
1. What is the current state of student engagement with science across the transition 
from primary to secondary schooling in New Zealand? (See Chapter 3). 
2. Do students become more engaged in school science as a result of creating their 
own science films on mobile devices? (See Chapter 4).  
3. What are the challenges and benefits of incorporating student-made films on 
mobile devices into science classes for both students and teachers? (See Chapters 
4 and 5). 
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Chapters 3-5 address these questions in three separate manuscripts, which are 
synthesised in a final chapter to draw conclusions across the research project (Chapter 
6). In my literature review (Chapter 2) I interrogate the literature to clarify the construct 
of engagement and determine how it might be improved.  Further literature supporting 
the individual manuscripts and their methods can be found in the appropriate sections 
of Chapters 3-5.  While I have attempted to reduce the amount of repetition, due to the 
nature of this thesis being done in paper format, some sections (especially description 
of methods) will inevitably echo others.    
1.2 Specific Contributions 
This thesis research adds insight to conversations in the academic literature through the 
three manuscripts included as the thesis chapters. The specific contributions this multi-
disciplinary doctoral work brings to the fields of science communication, science 
education, and educational technology are that it: 
1. Presents the first non-Government commissioned assessment of student 
engagement with science in New Zealand conducted across the transition from 
primary to secondary schooling.  
2. Constructively disrupts the rhetoric that engagement with science simply 
‘declines between primary and secondary schooling’ instead providing evidence 
that this whole transition is marked with uncertainty, which can be targeted for 
intervention. 
3. Adds to the evidence in support of student generated digital media to improve 
engagement with science, especially on mobile devices and for its use in 
primary and secondary science education. 
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4. Offers a feasible strategy for generalist and specialist educators to improve 
science engagement in the classroom while also developing personal, 
communication, and digital technology skills.  
5. Suggests mobile filmmaking as a promising ‘gateway activity’ for educators to 




Chapter 2:  Literature Review 
This review of the literature provides a foundation for addressing the problems and 
potential solutions for student engagement with science.  I begin by teasing apart the 
basic idea of engagement, and in this process of definition, identify pathways forward 
in the classroom.  Drawing on constructivist and constructionist theories of learning, I 
then argue for student generated digital media as a pathway to improve engagement 
using readily available and interest-grabbing mobile devices.  The chapter culminates 
with a discussion of the structure of the present study.  I then review the research 
methods of the thesis as a whole and finish with a statement of how my background and 
experiences shape my role as the researcher.    
2.1 Declining Student Engagement With Science 
Scientists and educators have placed a global priority on increasing the public 
understanding of science, public engagement with science, and scientific literacy for 
well over a century (Laugksch, 2000). Initially it was thought that being scientifically 
literate would develop our reasoning abilities, and therefore ought to be taught in 
schools (Feinstein, 2011).  In the early decades of the 20th century, educators saw the 
benefit of science education to the health and well-being of individuals, and later to the 
development of technology for national defence and exploration (Feinstein, 2011).   
Presently, science and technology completely permeate our lives.  Scientific issues are 
important aspects of public policy (e.g., climate change mitigation or genetically 
modified foods) and scientific knowledge can inform citizens’ actions in other debates 
and parts of life (e.g., an appreciation of astronomy, engineering, or technology could 
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influence the funding of research and development of space programmes).  Whether the 
everyday usage of medicines, transportation, food production, or the internet and 
mobile technology, the beneficial products and advancements of science surround us 
completely.  In addition to tangible benefits, intangible benefits of science exist as well, 
such as the wonder of the natural world and the joy that understanding can bring.  To 
ask—what causes our seasons? what happened to the dinosaurs? where do we come 
from? —and discover the mechanisms of reality is a privileged experience unique to 
our species.  Indeed, many of these questions are the kind you hear from children who 
are naturally curious and prone to inquiry; budding scientists by nature.  Paradoxically, 
at this time where science is integral to public policy, our livelihood, and our personal 
enjoyment – when science has never been more important or more relevant to their 
lives – young people are disengaging with science (Fredricks et al., 2016; Osborne et 
al., 2003; Potvin & Hasni, 2014). 
Previous studies have indicated that student engagement and interest in science declines 
as students progress through school (Lindahl, 2007; Lyons, 2006; Osborne et al., 2003; 
Tytler et al., 2008). This has been found to be primarily attributed to the methods of 
teaching and curriculum which are irrelevant and uninteresting to students (Hipkins & 
Bolstad, 2005; Hipkins, Roberts, Bolstad, & Ferral, 2006; Lindahl, 2007; Lyons, 2006). 
If allowed to negatively manifest broadly, widespread disengagement can be related to 
a vicious cycle of further educational problems like low academic achievement and 
school dropout (Fredricks et al., 2004; Fredricks, 2011).  Negative school experiences 
with science early on lead to fewer students pursuing post-compulsory science study 
and science-related careers (OECD, 2007).   
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While not all adolescents will become scientists, or pursue science related careers, 
curriculum frameworks from Europe (Christidou, 2011) and New Zealand (Ministry of 
Education, 2007) encourage the use and appreciation of scientific information, 
discovery, and endeavours in everyday life by all citizens.  Unfortunately, as students 
progress through these curricula from primary to secondary schooling, they lose their 
interest in science and no longer see it as integral to their future or aspirations 
(Christidou, 2011).  This drop in science engagement between the primary to secondary 
schooling has been evident in every New Zealand national monitoring study since 1995 
(Crooks & Flockton, 1996, 2000, 2004; Crooks, Smith, & Flockton, 2008; Educational 
Assessment Research Unit & New Zealand Council for Educational Research, 2012, 
2017) where students at Year 8 (age 12-13) consistently show lower engagement with 
science than students at Year 4 (age 8-9).  While this decline is further evidenced by 
international assessment data and research studies in New Zealand (reviewed as part of 
the manuscript in Chapter 3), there is a significant lack of research into the 
manifestation of the decline in science engagement across the transition from primary 
to secondary schooling in the New Zealand education system and context.   
2.1.1 Science education in New Zealand   
In order to understand how school science is affecting student engagement in science in 
New Zealand, it is first important to appreciate how school science is taught in New 
Zealand.  The current New Zealand Curriculum was published in 2007 and introduced 
fully into schools in 2010. The curriculum does not prescribe exactly what schools or 
teachers should be offering their students.  Rather, every institution has the freedom to 
interpret the curriculum, then design and deliver instruction in the hopes of providing a 
student-centred educational experience. Science is one of eight learning areas and is 
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broken into five strands.  Four of these are content strands: Living World (biology and 
ecology), Planet Earth and Beyond (astronomy and geology), Physical World (physics 
and engineering), and Material World (chemistry and materials).  The additional fifth 
strand addresses the Nature of Science and is intended to be woven throughout the 
other four content strands in order to develop students’ appreciation of how science is 
understood, investigated, communicated, and relevant to everyday life (Ministry of 
Education, 2007).  
A significant issue for the implementation for the Science learning area of the New 
Zealand Curriculum has been the weaving-in of this fifth integrating Nature of Science 
strand.  Hipkins (2012) suggests the main challenge to Nature of Science 
implementation is that it is a relatively new curriculum focus that educators would not 
have explicitly been taught in their own science or teacher education courses.  A survey 
of teachers in 2012 found that over half of primary and secondary science educators did 
not feel that the Nature of Science strand helped to change the focus of their teaching 
(Hipkins & Hodgen, 2012).  It has been suggested that this is because the Nature of 
Science strand is not the same as learning another content area for teachers, it is about 
learning a new approach to science and teaching.  For educators, this creates a dual 
challenge of having to learn what the Nature of Science is, as well as how to adapt their 
pedagogy to teach it.  Furthermore, because of the wording of the Nature of Science 
strand in the New Zealand Curriculum, teachers have the freedom to conceptualise this 
as another content strand to be learned, instead of how it was intended as a way to 
“make science more relevant, inclusive, and pertinent to students’ lives beyond school” 
(Hipkins & Bull, 2015, p. 118).  In the following example, I will refer to this intended 
use as a ‘functional’ approach. 
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The New Zealand Curriculum at Level 4 (a level that could be relevant to all early 
adolescent students in Years 7-10) includes Nature of Science learning objective which 
states that students will, “Appreciate that science is a way of explaining the world and 
that science knowledge changes over time.” (Ministry of Education, 2007, p. 55) 
Teaching the Nature of Science as if it were another type of content area might involve, 
for example, addressing this learning objective through an activity like telling students 
the most important discoveries in science over time, and quizzing them by filling in a 
timeline of these discoveries.  In contrast, a functional approach to teaching Nature of 
Science might ask students use their understanding of how science is (and has been) 
conducted and communicated to track developments in a real-world issue like the rate 
of infectious disease spread in different nations.  Developing interventions that assist 
educators with teaching the Nature of Science in a relevant way to students’ lives may 
help students increase their engagement and interest in school science.  It is also worth 
noting that this functional approach offers the opportunity to more organically integrate 
learning objectives from across the curriculum.  In our example, the content example 
may only cover one aspect of the Nature of Science strand understanding, whereas the 
functional approach brings together three of the four aspects of understanding, 
communicating, and participating. 
2.2 How to Improve Student Engagement With Science 
Understanding of student engagement has become increasingly important due to its 
positive influence on the pursuit of science academically and in everyday life 
(Fredricks et al., 2004; Tytler & Osborne, 2012). Sinatra, Heddy, and Lombardi (2015) 
even deem it the “holy grail of learning” (p.1) in science education.  Research on 
engagement in all disciplines stemmed from a need to improve outcomes for students 
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who were underachieving, bored, and dropping out of school (Fredricks, 2011), though 
its study has now been found to be relevant in positive outcomes related to health, 
wellbeing, and career success (Christenson, Reschly, & Wylie, 2012).  Due to its 
pervasive positive influence, especially in science (Maltese & Tai, 2010), improving 
student engagement is a prime objective for interventions aimed at improving student 
outcomes (Appleton, Christenson, & Furlong, 2008; Fredricks et al., 2016). However, 
because ‘engagement’ is a description of complex human behaviour that may have 
many underlying variables, calls have been made for researchers to clearly define the 
meaning and context for their investigations into engagement (Christenson et al., 2012; 
Sinatra et al., 2015).  In this section I review the literature on engagement and its 
related constructs, and through these identify the most fruitful pathways for 
interventions to improve student engagement with science for school students. 
2.2.1 The engagement construct 
2.2.1.1 Defining components 
Engagement has been called a construct (Azevedo, 2015), a multidimensional construct 
(Christenson et al., 2012; Fredricks, 2011), and even a meta-construct (Appleton et al., 
2008; Fredricks et al., 2004) all alluding to the complex experience it aims to describe.  
Original conceptualisations divided engagement into two components: emotional and 
behavioural (Finn, 1989; Marks, 2000; Willms, 2003).  Emotional engagement refers to 
how students feel about their experiences with class, teachers, peers and school 
(Fredricks et al., 2004; Sinatra et al., 2015) as well as their feelings of interest, 
belonging, and attitude toward learning (Appleton et al., 2008).  Behavioural 
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engagement represents the ‘doing’ of engagement and is typically described in terms of 
participation (Finn, 1989; Fredricks et al., 2004).   
More recently, a third cognitive component of engagement is utilised (Christenson et 
al., 2012; Fredricks, Reschly, & Christenson, 2019).  Unfortunately, because it often 
represents internal or subconscious indicators, it is the least clearly-defined of the three, 
and overlaps with the other components (Sinatra et al., 2015).  This notwithstanding, 
cognitive engagement can be thought of as a student’s level of investment, value, and 
effort they place in learning as well as the degree to which they utilise mental skills 
(such as self-regulation or goal setting) (Appleton, Christenson, Kim, & Reschly, 2006; 
Fredricks et al., 2004; Fredricks et al., 2016).  Together, the three-component definition 
of student engagement includes emotional, behavioural, and cognitive components 
which encapsulate how learners feel, act, and think in given situations. 
Further to the three-component model, investigation continues into different aspects of 
engagement, with researchers suggesting and critiquing additional components that 
include: agentic (the feeling of control over one’s learning) (Reeve & Tseng, 2011), 
academic (school-related behaviours such as time on task or homework completion) 
(Appleton et al., 2006; Finn & Zimmer, 2012b), social (working with others and the 
teacher) (Finn & Zimmer, 2012b; Voelkl, 2012), psychological (belonging and 
identifying with school) (Appleton et al., 2006; Finn & Zimmer, 2012b) and 
motivational (shaping goals) (Pekrun, 2006).  Overall, however, there is some 
consensus on at least a three-component definition of engagement made up of 
emotional, behavioural, and cognitive components (Ainley, 2012; Christenson et al., 
2012).  
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While it is still considered a beneficial avenue to pursue, coming to an official 
definition will require a significant amount of compromise and giving-up of biases that 
may prove challenging for researchers in favour of certain theories, methods, or 
components (Azevedo, 2015). That new components of engagement can be suggested 
with supporting evidence shows that our understanding of engagement is still in 
development.  It is thus important to base further research on engagement on evidence-
based constructs, but also keep an open mind to emerging trends in the data which may 
indicate new components of engagement. 
The components that make up engagement may also differ at the level they are being 
studied, with Sinatra et al. (2015) suggesting that defining the “grain size” (p. 1) of a 
study would substantially aid in identifying the place where certain investigations sit 
within the literature.  Defining grain size allows for clarification of the level at which 
engagement is studied or conceptualised in an investigation or report.  Grain size is 
considered a continuum where investigations are placed ranging from person-oriented, 
to person-in-context, to context-oriented (Sinatra et al., 2015).  Person-oriented studies 
of engagement would focus on individuals and their individual responses as indicators 
of engagement, such as eye tracking.  Research with a person-in-context grain size 
would focus on the individual but also their responses and interaction within a certain 
environment, such as capturing students’ actions during a particular teaching 
intervention. Finally, context-oriented research of engagement looks at how entire 
ecosystems engage, such as the way different schools or communities incorporate 
science into everyday life.  Placing studies along this continuum aids researchers in 
identifying studies of a similar context (grain-size) and/or methods, even if they 
conceptualise engagement, or related constructs, with a different set of components.   
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2.2.1.2 Related constructs 
If the conceptualisation of the engagement construct was not ‘hazy’ enough (Reschly & 
Christenson, 2012), closely related constructs of attitude, motivation, and interest often 
overlap with engagement.  In this section, I review the definitions of these related 
constructs, assess how they relate to engagement, and subsequently clarify how they are 
to be utilised throughout the rest of this thesis. The relationship described between 
motivation, interest, and engagement is summarised in Figure 2.1 which shows that 
while motivation and interest are behind our intent to act, engagement is the action 
itself.  
In everyday life, one might use terms such as motivation, interest, attitudes, and 
engagement interchangeably.  In a hypothetical example, a person who is interested in 
rocks could be referred to as an engaged geology museum visitor, or that a motivation 
to cut back on single-use plastics might indicate a positive attitude toward 
environmental research.  This even occurs in the literature with some researchers also 
using some of these terms synonymously such as Tytler and Osborne (2012) referring 
to engagement as well as interest under the title of attitudes, or Potvin and Hasni (2014) 
combining interest, motivation, and attitude under one domain in order to review what 
they collectively describe as an “important cross-section” (p.112) of the literature, 
Figure 2.1 The Interactions of Motivation, Interest, and Engagement 
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instead of isolating or defining the differences between each.  Additionally, large-scale 
assessments such as the Programme for International Student Assessment (PISA) or the 
Trends in International Mathematics and Science Study (TIMSS) monitor many of 
these constructs, but do not clearly acknowledge how they are related or overlap with 
other conceptualisations (see Chapter 3 for a presentation of common constructs 
investigated in large scale assessments of science engagement).  Next, the constructs of 
motivation, interest, and attitude are clarified in their relationship to engagement.  I 
build on these definitions in subsequent sections to provide a working definition of 
engagement for this thesis and identify potential interventions to improve science 
engagement. 
2.2.1.2.1 Motivation and interest 
Motivation is a key construct related to engagement and is made up of different forms 
of a second related construct, interest. Motivation has been considered the energy 
behind what we do, whereas engagement is that energy in action (Ainley, 2012; 
Russell, Ainley, & Frydenberg, 2005).  That is, for any student actively connecting with 
a learning task (engaged), there must be a reason that they are doing so (motivation).  
This motivation could be that a student, for example, finds joy in an activity, wants to 
do well to pursue a certain career, or wants to impress their friends with their 
performance.  However, having the inspiration to act is not the only requirement for 
action to occur.  While this makes motivation a requirement for engagement, 
motivation alone cannot produce engagement (Appleton et al., 2006).   
A key part of motivation is another construct called interest, which is both a process 
and the state of having an emotional reaction to a particular object or environment 
(Hidi, Renninger, & Krapp, 2004).  Interest can also be conceptualised both as an 
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enduring characteristic (individual interest), as well as a reaction sparked by a 
particular event or environment (situational interest).  Silvia (2006) draws this 
distinction as the difference between a person’s interests, which tend to be personal and 
longstanding, versus a person’s interest, which can be activated by a particular activity 
or their established interests. Ainley (2012) presents two useful metaphors that will be 
of service to understanding the importance of interest for engagement in this thesis.  
She suggests that situational interest may be thought of as a hook that catches a 
student’s interest, whereas individual interests may be thought of as a switch where 
students existing interest turns on their want for more. Interest(s) are thought of to be 
malleable over time (Skinner & Pitzer, 2012), and repeated events that hook situational 
interest may lead to the development of an enduring individual interest and the 
intention to re-engage with certain activities (Hidi & Renninger, 2006; Hoffmann, 
2002; Silvia, 2006).  
Overall this suggests that interventions that hook students’ situational interest, or 
interventions that switch over their established interests, have high value as a way to 
promote engagement as seen in Figure 2.1.  Renninger and Bachrach (2015) draws the 
difference between students who are engaged and those who are engaged because of 
their interest, in stating that “It is possible to be behaviourally engaged but not 
interested, whereas it is not possible to have an interest in something without being 
engaged in some way” (p. 59).  This indicates that interest can undoubtedly lead to 
engagement, whereas signs of engagement may not lead anywhere if an interest is not 
established.  Therefore, developing interventions which appeal to student interests 
provide a seed for positive engagement.   
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2.2.1.2.2 Attitudes 
The study of attitudes in science education are as equally “nebulous” (Osborne et al., 
2003, p. 1049) as the study of engagement, and has typically followed two separate 
paths (Schibeci, 1984).  First, the study of the development and prevalence of scientific 
attitudes are those that represent the kinds of traits and behaviours that science and 
scientists are thought to exhibit, such as using evidence, rational argument, and 
scepticism (Tytler & Osborne, 2012).  Second, and more in relation to engagement and 
this research, attitudes towards science represent the interest and feelings towards 
science-related objects such as science, scientists, science class, or a scientific career 
(Gardner, 1975).  While still quite nebulous at times in definition, studies of attitudes 
towards science present a plethora of compelling evidence that overall positive attitudes 
towards science are related to greater achievement, pursuit of scientific study and 
careers, and general use of science in everyday life (Lyons, 2006; Osborne et al., 2003; 
Potvin & Hasni, 2014; Tytler & Osborne, 2012).  In a similar vein to the interest 
construct, however, Tytler and Osborne (2012) point out that attitudes towards science 
cannot produce engagement on their own.  Instead, attitudes towards taking science 
courses at school or doing activities in Science classes (for example) are better 
predictors of behaviour (Fishbein & Ajzen, 1980; Tytler & Osborne, 2012).  This 
distinction has been highlighted by studies that have found students who have an 
overall interest and positive attitudes to science are not enough to push them through 
disengaging school science classes (Lindahl, 2007; Lyons, 2006).  
2.2.1.3 Consensus and use in this thesis 
It is clear that defining the context and stance taken on engagement, and its related 
constructs of motivation, interest, and attitudes, is an essential step for researchers to 
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communicate and locate their work in this field.  At the simplest level, the goal of this 
thesis is to produce a change in student action in the science classroom.  From the 
literature, it is evident that while interest, attitudes, or motivation are invaluable in 
affecting the intent to act, engagement is the action that can be focused on. This thesis 
supports the overall definition of student engagement given in the Handbook of Student 
Engagement: 
Student engagement refers to the student’s active participation in 
academic and co-curricular or school-related activities, and 
commitment to educational goals and learning. Engaged students find 
learning meaningful and are invested in their learning and future. It is 
a multidimensional construct that consists of behavioural (including 
academic), cognitive, and affective subtypes. Student engagement 
drives learning; requires energy and effort; is affected by multiple 
contextual influences; and can be achieved for all learners. 
(Christenson et al., 2012, pp. 816-817) 
This definition of engagement developed through recent agreement between 
researchers recognises three main dimensions of engagement and that it is an action-
focused construct influenced by other factors such as motivation and interest.  Other 
suggested dimensions of engagement such as agentic or social engagement are 
therefore not included in the research design or analysis for Chapters 3 and 4, due to 
their narrow acceptance or unconfirmed status in the literature.  However, where results 
may indicate support for these newer constructs, they are considered in the discussions 
of those chapters.   
In Chapter 3, the literature on science engagement in New Zealand is reviewed, and due 
to the ‘historical’ haziness of the construct’s definition and relationship with other 
constructs, I widen the net further in order to include evidence related to engagement, 
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but which may not have gone under its label in the past.  This relates mainly to the way 
that different surveys or assessments have defined engagement and related variables.    
In Chapter 4, the three-component model of engagement of emotional, behavioural, and 
cognitive components is utilised to analyse the mobile filmmaking intervention due to 
the wider acceptance found in the literature. Further, the level at which engagement is 
conceptualised (grain size) of this thesis is that of a person-in-context (Sinatra et al., 
2015), where engagement is investigated at the level of students (persons) interacting 
with a particular activity in their science class (context).   
2.2.2 Strategies for improving student engagement with science 
The inextricable linkage of engagement to interest, motivation, and attitudes further 
suggests pathways forward to improve engagement with science in the school 
classroom. Hidi and Renninger (2006) suggest that repeated events of interest develop 
and encourage a sustained engagement. Furthermore, Janosz (2012) find that there is a 
common perspective that in order to increase engagement, it is first necessary to 
increase motivation (including interest and attitudes) through interventions and 
practices which hook or switch interest according to Ainley (2012). 
This leads to the question: What types of interventions encourage positive interest, 
motivation, and attitudes towards science?  There could be an unlimited number of 
potential activities which address this void, but previous studies have highlighted what 
new interventions should aim for in order to have the highest likelihood of success.  
Studies regularly find that the type of teaching students experience in the science 
classroom is a strong determinant of their attitudes towards the subject (Lindahl, 2007; 
Lyons, 2006; Osborne et al., 2003), even more so than the content that is taught 
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(Swarat, Ortony, & Revelle, 2012).  Reviews in the last decade of methods to improve 
student interest in science, all identified collaboration, personal 
contextualisation/relevance, and technology as promising activators for student interest 
(Christidou, 2011; Potvin & Hasni, 2014; Renninger & Bachrach, 2015).  Other 
suggestions for features that could activate interest in science classroom interventions 
included autonomy, challenge, hands-on activities, instructional conversation, novelty 
(Renninger & Bachrach, 2015), inquiry/project based learning, and gender-specific 
interventions for girls/boys (Christidou, 2011; Potvin & Hasni, 2014). Moreover, Hidi 
and Harackiewicz (2000) suggest that focusing on these interest-activating teaching 
practices would be more feasible for educators to implement, rather than catering to the 
wide variety of content interests that students may have.  Student generated films offer 
the opportunity for a challenging, collaborative, hands-on activity that utilises existing 
technology in a new way. 
2.2.3 Pathways forward in the classroom 
In order to be realistically implemented in the classroom, interventions to improve 
engagement must also be considerate of educators’ resources and time, help facilitate 
curricular demands, and foster personal skills for students’ futures.  In their report on 
reshaping education for the future, the Organisation for Economic Co-Operation and 
Development (OECD) highlight three key areas in which students will need to develop 
skills in order to face the environmental, societal, and social challenges of the future:  
1. Cognitive and meta-cognitive skills: Critical thinking, creative 
thinking, learning-to-learn and self-regulation 
2. Social and emotional skills: Empathy, self-efficacy, responsibility 
and collaboration  
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3. Practical and physical skills: Using new information and 
communication technology devices 
Adapted from OECD (2018), p. 5 
Fortunately, these future-skills reflect many of the qualities of activities that generate 
student interest in the science classroom, especially those related to collaboration and 
utilising technology.  This is also reflected in the New Zealand Curriculum (Ministry of 
Education, 2007), where the Science Learning Area is intended to develop student 
competencies in the nature of science, including working with and communicating with 
others alongside content learning (Hipkins, 2012).  Furthermore, from January 2020, 
educators across all content areas, including Science, will be required to integrate 
digital technologies and digital literacy competencies into their content area learning 
(Ministry of Education, 2017).  While it is likely that many types of activities could 
activate interest, or develop future-ready skills, interventions utilising collaboration and 
technology as a base could help achieve both in the pursuit of improved engagement.  
2.3 Making Students the Science Communicators 
Hooking or switching-on student interest (Ainley, 2012) are evidence based methods to 
ignite and improve student engagement with science, as I concluded in the previous 
section. It is promising to build engagement interventions around classroom activities 
that promote collaboration and technology, as these ignite interest and help students 
develop skills for the future.  In this section, I discuss the engagement potential of 
mobile filmmaking; the process of producing films entirely on mobile devices. I find 
that while there is evidence to suggest that mobile filmmaking could be a promising 
intervention to promote student engagement with science that educators could 
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realistically implement further investigation is required at the school level to confirm its 
success in promoting student engagement in the science classroom.  
2.3.1 Student generated digital media 
Where a few decades ago students relied on lectures, textbooks, and pen and paper 
notetaking, today’s learner is becoming accustomed to continuous exposure to text, 
images, video, and audio via digital media.  This is seen in current students’ preference 
for social media sites which focus on user-generated digital media such as YouTube or 
Instagram over other platforms like Facebook (Anderson & Jiang, 2018).  This trend 
has also been confirmed for New Zealand youth (ages 9-17) who preferred YouTube 
(81%)  and Instagram (41%) over social networking site Facebook (36%) (Pacheco & 
Melhuish, 2019).  On all of these preferred platforms, students combine picture, video, 
audio, and sometimes writing to share stories about their experiences with friends.  
Harnessing this digital storytelling power utilises collaboration and technology which 
can encourage engagement.  Furthermore, student generated digital media represents a 
movement within educational research to encourage students to become producers, 
rather than consumers, of digital content (Hoban et al., 2015). 
The concept of student-produced digital media originates from constructionist 
philosophy pioneered by Seymour Papert in the 1990s (Jonassen, Myers, & McKillop, 
1996). The constructionist philosophy suggests that students engage with their learning 
most when they have the opportunity to create tangible entities that can be made and 
shared with others (Harel & Papert, 1991). This theory of learning builds on Piaget’s 
constructivism, that posits that students learn best by building their own understandings 
(Piaget & Cook, 1952; Wadsworth, 1996) and is in contrast to instructionist (Jonassen 
et al., 1996), or teacher-centred, styles of learning where students absorb learning from 
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teachers and then release it out again through examination (Johnson, 2005). Papert 
eloquently describes the linkage of constructivism and constructionism in his original 
definition: 
The word with the v expresses the theory that knowledge is built by 
the learner, not supplied by the teacher. The word with the n 
expresses the further idea that this happens especially felicitously 
when the learner is engaged in the construction of something external 
or at least sharable…a sandcastle, a machine, a computer program, a 
book.  
(Papert & Harel, 1991, p. 3) [emphasis added] 
In this way, constructivism represents an overall epistemological perspective focused 
on student generated learning, whereas constructionism offers a strategy to achieve 
student generated learning as learners make their own learning artefacts (Ackermann, 
2001; Lee & Hannafin, 2016). Papert and Harel (1991) further suggest that 
constructionism taps into the learning you experience when trying to describe or teach a 
concept to someone else through a shared understanding. Learning through teaching 
has been a strategy since antiquity, with philosopher Seneca the Younger being 
attributed to the Latin phrase docendo discimus – by teaching, we learn.  This concept 
has deep roots in Aotearoa New Zealand where in te ao Māori (the Māori worldview), 
the concept of ako acknowledges a special kind of reciprocal learning relationship 
where everyone is both a teacher and a learner (Te Tāhuhu o te Mātauranga/Ministry of 
Education, 2008).  Researchers utilising the concept of ako (Alton-Lee, 2003) and 
similar strategies in the classroom find that students who teach or tutor others improve 
their own learning (Allen & Feldman, 1973; Bargh & Schul, 1980; Fiorella & Mayer, 
2013).      
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Constructionism has been found to be particularly favourable to those utilising digital 
technology in educational environments.  Students, Jonassen et al. (1996) suggest, need 
to become producers rather than consumers of digital media in order to become active 
critical thinkers. In the process of creating students’ own multimodal representations, 
they have the opportunity to view and review content in different ways (Hoban, 
Nielsen, & Shepherd, 2013), improve digital literacy (Kearney, 2011), utilise preferred 
devices and formats, and learn content (Hoban et al., 2015). 
2.3.1.1 Student generated films 
Recent literature finds that student-made films can help promote engagement, improve 
literacy and communication skills, and enhance students’ self-esteem and confidence in 
tertiary science subjects and pre-service teacher education (Hoban et al., 2015; 
Kearney, 2011; Kearney & Schuck, 2005; Reyna Zeballos & Meier, 2018; Rifkin, 
Longnecker, Leach, Davis, & Orthia, 2010).  Fewer studies have investigated this 
process at the primary and secondary school level, often citing concerns over 
preparation time, classroom time, and resources to successfully carry out such a project 
(Norton & Hathaway, 2010). However, classroom technology use has increased in 
recent years due to increased availability and opportunity to use digital technology to 
engage students actively in the learning process (Hofer & Owings Swan, 2005). 
Schools are also more likely now to incorporate digital technologies into classroom 
learning due to increased affordability and ease of use both of devices and video editing 
software (Kearney & Schuck, 2006).  How to effectively utilise this technology can be 
broken down into two main challenges.  First, teachers may not have the confidence in 
their technology literacy or equipment to instruct students in this area.  Second, 
teachers may find it difficult to direct student focus to content rather than stylistic 
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concerns when producing pictures, video, or other media (Hofer & Swan, 2008; Hofer 
& Owings Swan, 2005).   
The slow uptake of digital technology in education compared to its revolutionary 
effects in other fields is not a new concern (Cuban, 2009). Even when considering 
student generated media over twenty years ago, Hobbs (1998) indicated that: 
The practical limitations of many production activities preclude them 
being offered to most elementary- and secondary-school students.  
For example, video and multimedia production often requires more 
equipment, classroom time, personnel, and teacher training than is 
available in many schools. (p. 20)  
The practical limitations of multimedia production twenty years ago focus on access to 
a range of equipment and expertise in how to use that equipment successfully.  
However, mobile devices like smartphones and tablets, and students’ familiarity with 
them, offer a chance to overcome these challenges.  To illustrate, Ohler (2013) lists 
nine tools teachers would need to procure for creating digital stories in the classroom 
just over ten years ago; a computer, movie editing software, a digital camera, a scanner, 
a microphone, a video camera (with a wireless microphone), image-editing software, 
DVD software, and potentially other software for making music or recording on green 
screen.  One set of these tools could be well over a thousand dollars, let alone multiple 
sets to outfit an entire class.  However, all of those tools can be combined in common 
mobile devices that are increasingly accessible to middle years students and their 
schools.  
As of 2019, a study of New Zealand youth conducted by an internet safety organisation 
found that 79% of 12-14 year olds and 93% of 15-17 year olds primarily use their 
smartphone to access the internet (Pacheco & Melhuish, 2019).  This prevalence of 
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mobile devices is echoed almost identically in a separate project from the 
CensusAtSchool New Zealand project which indicates that 84% of 12-13 year olds and 
91% of 14-15 year olds own a cell phone (CensusAtSchool New Zealand, 2019). Just 
over half of schools in New Zealand had, or were considering, Bring Your Own Device 
(BYOD) programmes in 2017 which have students bring their personal devices to 
school which teachers can have them utilise for learning purposes (Bolstad, 2017), 
which could be co-opted for multimedia production. Acknowledging the ubiquity of 
mobile devices in New Zealand, the majority of today’s students have a single device in 
their pocket that comprises all the equipment needed to make their own digital video, 
and they themselves are the personnel who know how to use it, which provides a 
solution for Hofer’s first challenge.  With readily available devices and students who 
are confident using them (Pacheco & Melhuish, 2019), teachers could potentially 
overcome the need for technology specific training or assistance.  However, in relation 
to Hofer’s second challenge, whether students are realistically able to create videos by 
themselves on mobile devices for learning purposes still requires investigation at the 
secondary and primary levels.  
2.4 The Present Study 
In this section I summarise the literature in this review and propose research questions 
to fill in the gaps which exist in current understanding of student engagement with 
science in New Zealand, and how issues of engagement could be addressed by student 
generated digital media production.  This section also describes overall research 
methods employed in the design of the thesis, whereas methods utilised in each 
manuscript are detailed within their respective chapters.  
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2.4.1 Research questions 
Taken together, the research literature provides evidence for a decline in student 
engagement with science between the transition from primary to secondary schooling 
internationally.  In New Zealand, there is some evidence that a decline in student 
engagement with science takes place between primary and secondary school, though 
the specific causes and trajectories in the breakdown of engagement in the New 
Zealand context are less well understood.  Understanding how student engagement with 
science breaks down during the primary-secondary transition is necessary to developing 
interventions to reverse this trend, leading to the first research question: What is the 
current state of student engagement with science across the transition from primary to 
secondary schooling in New Zealand?  This question is addressed in Chapter 3, in part 
by review of the literature, and further by a novel survey conducted across the middle 
years transition regarding engagement with science in New Zealand. 
The literature review further suggests that student engagement can be improved by 
activities that hook or switch-on student interest.  Furthermore, evidence indicates that 
activities based on collaboration and technology have great potential to generate 
interest for current students.  Student generated digital media incorporates these 
interest-activating factors and has been found to improve engagement for tertiary and 
pre-service teacher education.  Conclusive research about the effects on engagement at 
the primary or secondary school level are still lacking, especially in New Zealand.  
Utilising readily available mobile devices for student-produced videos has the potential 
to make the process of student filmmaking accessible and easy to implement for 
educators.  To investigate the effects of mobile filmmaking on student engagement, 
Chapter 4 investigates the question Do students become more engaged in school 
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science as a result of creating their own science films on mobile devices? To further 
determine the effects of student mobile filmmaking on student and teacher experience 
in the classroom, Chapter 5 further investigates the question: What are the challenges 
and benefits of incorporating student-made films on mobile devices into science classes 
for both students and teachers?   
Overall, this thesis investigated the current state of student engagement with science 
across the middle years of schooling (Years 7-10, ages 11-15) in New Zealand 
classrooms and the potential of student mobile filmmaking to improve engagement in 
science class. In the following section, a general overview of the structure of the 
studies, their purpose, and how they contribute towards answering the research 
questions are provided.  In order to avoid unnecessary repetition, specific methodology 
for data collection and analysis for each investigation can be found in the relevant 
papers presented as Chapters 3-5. 
2.4.2 Research design 
This research project explores the current state of student engagement with science in 
New Zealand as well as the effects of a mobile filmmaking intervention on science 
class engagement.  To address these issues, a mixed-methods approach was chosen 
which combines both quantitative and qualitative methods (Creswell & Creswell, 
2017).  A sequential explanatory design allows for an initial quantitative phase to 
inform the construction of a second qualitative phase of research (Hesse-Biber, 
Johnson, & Creswell, 2016).   
The use of qualitative methodology in this study is closely linked with an interpretivist 
research paradigm (Willis, 2007).  Researchers using interpretive methods aim to 
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understand reality through the views and opinions of their research participants (Cohen, 
Manion, & Morrison, 2013).  This is in contrast to positivist research which aims to 
uncover what the true reality is about the world through experimentation (Lichtman, 
2013). While beneficial for building scientific understanding, positivism does not 
successfully capture the variety of opinions and realities in education (Thanh & Thanh, 
2015). The interpretive paradigm offers the opportunity to incorporate multiple ‘truths’ 
based on each individual’s context and experiences, which I utilise to understand the 
engagement experience of students and teachers with mobile filmmaking. 
This thesis research was divided into two phases, which are summarised visually in 
Table 2.1.  Phase I was a quantitative survey, which helped establish the current levels 
of student engagement with science.  Results of the survey in Phase I helped with the 
design of Phase II by identifying the year-levels where the mobile filmmaking 
intervention may best be targeted.  In depth methodology for the individual phases can 
be found in the associated manuscripts, however, here the two phases are described in 
more detail to give an overall view of the structure of the thesis. 
Phase I of this thesis set out to understand student engagement with science in New 
Zealand.  The literature review revealed significant gaps in the research conducted 
nationally in this area, as discussed earlier in this chapter, and at depth in Chapter 3.  To 
address this gap, a survey was conducted to determine a baseline and trends in student 
engagement with science across Years 7-10 in Otago, New Zealand. This regional 
sample captured the diversity of the area where the second phase of research (multiple 
case study) would be carried out. In terms of research design, Phase I also set out to 
determine at what year level(s) the mobile filmmaking intervention of Phase II should 
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be located to make the most significant impact on engagement. The study design and its 
outcomes that comprise Phase I are presented in the manuscript presented as Chapter 3.  
Phase II of this thesis was conducted as a multiple case study, investigating the 
implementation of student mobile filmmaking in middle years science classrooms.  
Four classes participated in the Science Video Project, which had students producing 
short science videos on mobile devices during four sessions of regular science class 
time. Chapter 4 presents a detailed account of how this project impacted student 
engagement with science, as well as practical benefits and challenges to implementing 
student generated films in four school classrooms. A goal of this thesis was to establish 
an activity that improved science engagement and was realistic for teachers to 
implement. In Chapter 5, the second portion of Phase II where the feasibility of 
teachers adopting this type of mobile-learning activity regular is investigated.   
Table 2.1 Thesis Structure 
Phase Methods Research Question Related Chapter 
Phase I 
(Quantitative) Survey 
1. What is the current state of 
student engagement with science 
across the transition from primary 
to secondary schooling in New 
Zealand? 
Chapter 3: Engagement 


















2. Do students become more 
engaged in school science as a 
result of creating their own 
science films on mobile devices? 
Chapter 4:  
Students as Storytellers: 
Mobile filmmaking to 
Improve Student 
Engagement with School 
Science 
3. What are the challenges and 
benefits of incorporating student-
made films on mobile devices into 
science classes for both students 
and teachers? 
Chapter 5: 
A Seed for Future Adoption: 





2.4.3 My role in this research 
Adopting an interpretivist paradigm to answer my research questions makes 
understanding of my background and opinions central to the research process.  In order 
to be transparent so that others may be able to appreciate my role in the research, I 
include below my inspiration for conducting this research.  Throughout the thesis 
chapters I also state my role in the data collection and interpretation which, while often 
guided by established frameworks, are ultimately part of my own interpretation of the 
data.   
Throughout my teacher training programme, I was exhausted and demoralised.  I had 
come from a science communication background – full of hands-on, engaging activities 
and outreach programmes.  Unfortunately, I ended up in a teaching placement where 
veering outside the textbook was frowned upon. And while our classroom had few 
posters and resources, all of my students had a smartphone.  
In early 2016, I began speaking with my now-supervisor Professor Lloyd Spencer 
Davis about the potential of a project where students could use these mobile devices to 
improve their engagement in class.  If this kind of activity could be effective in 
improving student engagement with science, it might offer an accessible strategy to 
improve engagement by anyone with a device. No extra costs, resources, materials, or 
personnel and little extra training for educators since students were familiar with these 
devices already. Unfortunately, it was also around this time that educational institutions 
and educators began banning mobile devices entirely, arguing along the lines that 
devices’ benefits were not worth the disruption they caused.   
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As an educator and researcher, I am pro-device usage.  Mobile devices are incredibly 
powerful resources that can facilitate an immense amount of learning and experiences, 
and students tend to like using them.  However, and this is a significant however, 
students need help learning how to use these devices productively.  Even more 
important is that educators need help with how to provide these productive device 
environments and experiences for their students.  Providing evidence-based advice that 
could help educators facilitate positive classroom experiences with mobile devices and 
improve science engagement is what personally inspired my PhD research.   
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Chapter 3:  Engagement With Science Across 
the Middle Years in New Zealand 
With the goal of improving student engagement, the first study in my thesis research 
focused on determining the current state of engagement in New Zealand.  Due to the 
sparse coverage of engagement data available for middle years students, in this chapter 
I set out to clarify the current state of student engagement in science across the middle 
years where engagement is typically thought to decline.  This chapter addresses my first 
research question, What is the current state of student engagement with science across 
the transition from primary to secondary schooling in New Zealand?, and details the 
existing evidence as well as the collected data from my own survey of middle years 
students.  An understanding of current trends and issues in science engagement for 
these learners was important to the development of the subsequent phase of this 
research. 
3.1 Preface  
This study was conducted during April-September 2017 with students in schools across 
Otago, New Zealand.  In order to make comparisons to the existing international data, 
the survey was designed based on science engagement scale questions from the Trends 
in International Mathematics and Science Study, the Programme for International 
Student Assessment, and the National Monitoring Study of Student Achievement 
(previously National Education Monitoring Project) here in New Zealand.  Instead of 
paper or digital surveys sent to schools, this study was conducted by travelling to 
schools and having individual classes take part in the survey. 
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This paper has recently been published in the New Zealand Journal of Educational 
Studies.  Due to word count constraints, the published version is somewhat shorter than 
the version presented in this chapter.  The chapter here goes into more depth in the 
literature review and discussion sections of the piece.  NZJES is a relatively small peer-
reviewed journal but was strategically chosen to target New Zealand’s educational 
researchers and educators.  Though there are similar trends internationally, the paucity 
of non-government commissioned research in this area in New Zealand called for it to 
be focused locally.  Partial results of this paper were also presented at the Science 
Communicators Association of New Zealand and the Australasian Science Education 
Research Association conferences.  Below is the citation for the published version of 
this manuscript:  
Martin, K. M., Davis, L. S. and Sandretto, S. (2020). ‘Engagement with Science Across 
the Middle Years in New Zealand. New Zealand Journal of Educational Studies. 
https://doi.org/10.1007/s40841-020-00185-x  
This study was partially funded by the Otago Science into Action group which is part 
of the Participatory Science Platform (PSP).  This group provides funding to local 
groups and researchers who wish to conduct citizen science projects in the community 
and is itself a branch of the Curious Minds initiative by the Ministry of Business and 
Innovation.  The Otago PSP group was interested in understanding what science topics 
students were interested in so that they could specifically encourage and fund citizen 
science and outreach programmes in those areas.  Small reports on this data were 
presented back to the organisers which they have subsequently used in directing 
programme development.  
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This study was approved by the University of Otago Human Ethics committee and 
details of the application can be found in Appendix I under the section Phase I 
(Survey).  Part of this application included information and consent forms for school 
leadership, educators, students, and parents which can all be found in Appendix II.  The 
survey was conducted using the Qualtrics App for iPads, screenshots of which can be 
found in Appendix IV. 
3.2 Abstract 
International and national studies have revealed a sharp decline in student science 
engagement during the middle years of schooling. In Aotearoa New Zealand, over 20 
years of cross-sectional evidence has repeatedly shown high levels of student 
engagement with science in primary school and lower levels in high school, but very 
little evidence in-between. In this study, we conducted an engagement survey (n= 429) 
across Years 7–10 (11–15 yo) to better understand this gap. We found that decreasing 
engagement with science was only apparent when considering school science, but not 
in other contexts like choosing science careers or science outside of school. Contrary to 
common rhetoric of a ‘decline’ in student engagement with science, we suggest that the 
middle years are marked with uncertainty about the role of science in students’ lives, 
which would benefit from a shift toward contextualised curricula. 
3.3 Introduction 
Declining interest and participation in science has become an area of substantial 
concern internationally (Osborne et al., 2003; Potvin & Hasni, 2014) and in New 
Zealand (Bull et al., 2010; Gluckman, 2011; Hipkins & Bolstad, 2005; Hipkins et al., 
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2006) in recent years.  The middle years between primary to secondary school science 
is a key time in the formation of attitudes toward science, with research suggesting 
most attitudes are established by fourteen years of age (Osborne et al., 2003; Tytler & 
Osborne, 2012).  While constructs such as motivation, interest, and attitudes have been 
utilised interchangeably in the literature relating to the intent to act, student engagement 
is the action which can be focused on through students’ participation in science in and 
out of school, in their everyday lives, and in their future (Christenson et al., 2012). 
International evidence highlights multiple potential influences on student engagement 
with science, with Gardner (1975) organising these into two distinct groupings; internal 
(gender, personality, cognitive variables) and external (student background, school 
environment, curriculum, or instruction).   These variables have been validated 
throughout the literature (Osborne et al., 2003; Potvin & Hasni, 2014; Tytler & 
Osborne, 2012). Large-scale academic assessments such as the Programme for 
International Student Assessment (PISA)(Organisation for Economic Co-operation and 
Development [OECD],2008) and the Trends in Mathematics and Science Study 
(TIMSS) (Martin, Mullis, Foy, & Hooper, 2016) are now typically supplemented with 
science engagement questions to report on international trends.  In New Zealand 
additional metrics on student science engagement are reported in the National 
Monitoring Study of Student Achievement (NMMSA) (Educational Assessment 
Research Unit & New Zealand Council for Educational Research, 2012, 2017).   
All of these assessments are cross-sectional in nature, with PISA assessing a sample of 
15-year-old students, and TIMSS (Years 5 and 9 of schooling) and NMSSA (Years 4 
and 8 of schooling) assessing two ages.  While these can be beneficial for monitoring 
purposes, they fail to provide evidence to answer questions of how student attitudes 
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change from primary to secondary school (Krapp & Prenzel, 2011), rather providing 
bookends on the issue of declining engagement.  
Alternatively, longitudinal studies allow inspection of changing attitudes over time 
(Bong, 1996; Lavrakas, 2008) which further allows for understanding of the root causes 
and possible solutions for declining science engagement. For example, the Science 
Aspiration and Career Choice study at ages 10-14 (ASPIRES) and ages 15-19 
(ASPIRES2) longitudinal studies have tracked students’ science and career aspirations 
over the ages of 10-19 in the United Kingdom. These have not only uncovered unique 
patterns and causes of changing student aspirations in science in the national school 
system (DeWitt & Archer, 2015; DeWitt et al., 2013), but also developed teaching 
interventions to address problem areas (Archer & DeWitt, 2016; Archer et al., 2013).  
In New Zealand, the Competent Children, Competent Learners project tracked a 
smaller cohort of students (500) from early childhood through their school years. 
Though there was not a specific focus on science engagement, questions regarding 
subject choice over the adolescent years reveal that 20% students did not enjoy science 
at age 14 (Wylie & Hipkins, 2006), which expanded to 25% nominating science as their 
least favourite subject at age 16 (Hodgen, 2007). While providing beneficial 
developmental insight, longitudinal studies face the risk of generating results well after 
an issue is conceptualized making it difficult to help current students, and potentially 
making outcomes less relevant (Lewis-Beck, Bryman, & Futing Liao, 2004).  To 
illustrate, the Competent Children, Competent Learners students were leaving school as 
early as 2006 (at age 16) (Hodgen, 2007), indicating that they had no experience during 
their adolescence with the current New Zealand Curriculum which only began being 
trialled in 2007 (Cowie et al., 2009). 
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Despite the advantages and disadvantages of cross-sectional and longitudinal studies, 
together they provide the majority of the research outputs on student engagement with 
science indicating a decline in student engagement over the middle years of schooling.  
In a seminal review of the literature on student attitudes to science however, Osborne et 
al. (2003) highlights the concern that despite accumulated evidence for a decline in 
student engagement throughout a students’ progression through school, research on 
science engagement “has little to say definitively about how the problem could be 
remedied.” (p. 1073). Despite this call to address how science engagement might be 
addressed, the problem persists. 
In this study, we were interested in pairing the developmental nature of a longitudinal 
study with the immediacy of a cross sectional survey in order to identify current 
potential remedies for declining engagement with science.  This was accomplished by 
conducting a survey with students in Years 7-10 (ages 11-15) during a single school 
term in 2017 to provide a snapshot of science engagement levels across every year in 
the middle years of schooling.  In this way, it was possible to detail student engagement 
trends in our current context and use these to reflexively suggest strategies to remedy 
problem areas in a timely fashion. The survey aims to address how student engagement 
in science changes across the transition from primary to secondary schooling in New 
Zealand and how it may be possible to affect outcomes by suggesting where and how 
we may implement interventions to maintain engaged students through this critical 
period. The research questions investigated in this paper are: 
1. How does student engagement with science change between Years 7-10 in 
New Zealand? 
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2. Where can teaching strategies be implemented to encourage student science 
engagement in the middle years of schooling? 
3.4 Background 
In this section, we detail the current state of science education and engagement at 
school for New Zealand students.  We provide a review of the relevant large-scale 
assessments, governmental reports and projects, as well as independent studies that 
have been conducted in New Zealand since the implementation of the New Zealand 
Curriculum in 2007 that have assessed science engagement in different ways.   
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Table 3.1 Large scale assessments of student engagement with science in New Zealand 
3.4.1 Science Education in New Zealand 
The current New Zealand Curriculum was published in 2007 and introduced fully into 
schools in 2010. The curriculum does not prescribe specific lessons or learning 
activities, but rather sets out learning goals which education institutions are encouraged 
to use to structure their own local curriculum. Science is one of eight learning areas and 
is broken into five strands.  Four of these are content strands: Living World (biology 
and ecology), Planet Earth and Beyond (astronomy and geology), Physical World 
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(physics and engineering), and Material World (chemistry and materials).  The 
additional fifth strand addresses the Nature of Science and is intended to be woven 
throughout the other four content strands in order to develop students’ appreciation of 
how science is understood, investigated, communicated, and relevant to everyday life 
(Ministry of Education, 2007).  
In addition to curriculum, another major factor affecting how middle years learners 
experience science learning is the type of school they are in.  Middle years students 
(Years 7-10) in New Zealand can attend a variety of school types that serve different 
ages of students comprising: Full Primary (Years 1-8), Intermediate (Years 7-8), 
Middle Schools (7-10), Composite (Years 1-13), Secondary (Years 9-13), Secondary 
with Intermediate (Years 7-13), and Correspondence (Years 1-13).  Students in Full 
Primary settings are less likely to have a specialist science teacher than students who 
attend Intermediate or Middle Schools (Education Review Office, 2012).  Further to 
this, Secondary schools where students attend from Years 7-13 have the opportunity to 
build a seamless science programme from middle years to senior schooling, though the 
degree to which this is capitalised on varies (Education Review Office, 2010, 2012).  
3.4.2 Large scale assessments 
Three large scale assessments provide metrics on student engagement with science in 
New Zealand – international assessments PISA and TIMSS and the national monitoring 
assessment NMSSA.  All three are cross-sectional, conducted by different agencies, 
assess different age levels, and are carried out at varying intervals. While the main 
focus for each study is measuring student achievement, each assessment also measures 
some form of science engagement. Table 3.1 details the varying conceptualizations of 
science engagement variables as well as the varying years and year-levels that are 
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assessed.  With its focus on students likely entering the last years of high school, PISA 
science engagement variables are more strongly associated to science literacy and the 
use of science in everyday life and students’ futures whereas TIMSS and NMSSA 
engagement variables are more closely related to school science learning and teaching 
(Comparative Education Research Unit, 2017). 
All recent assessments provide evidence for lower engagement levels for female and 
minority students as well as a positive relationship between engagement and 
achievement (those with higher engagement tend to have higher academic scores) 
(Caygill, Kirkham, & Marshall, 2013a, 2013b; Caygill, Singh, & Hanlar, 2016a, 2016b; 
Educational Assessment Research Unit & New Zealand Council for Educational 
Research, 2012, 2017; Kirkham & May, 2016).  PISA evidence allows for comparison 
between countries, and in 2015, students in New Zealand were more likely than 
average across the OECD to have positive Science Engagement and Motivation for 
learning science, however they also had lower Science Self-Beliefs (Kirkham & May, 
2016).  TIMMS and NMSSA additionally allow for the comparison between mid-
primary and beginning-secondary students.  In all recent assessments since the 
implementation of the New Zealand Curriculum, there is evidence for a decline in 
science engagement in regards to student confidence with and attitudes towards science 
between Year 4-8 according to NMSSA (Educational Assessment Research Unit & 
New Zealand Council for Educational Research, 2012, 2017) and Years 5-9 as assessed 
by TIMSS (Caygill et al., 2013a, 2013b; Caygill, Singh, et al., 2016a, 2016b). 
Beyond summary reports produced by the Ministry of Education, it is unclear to what 
extent engagement results are communicated to and utilised by educators. In a follow 
up report to the 2017 NMSSA Science study, practical insights for educators were 
 44 
given based on study outcomes (Educational Assessment Research Unit, 2019). While 
there are data and suggestions for improvement of academic achievement presented, 
none of the aforementioned engagement trends or suggestions for their remediation are 
mentioned.  Similarly, in New Zealand’s strategic plan to improve science in society, 
dropping academic achievement scores of students in PISA, TIMSS, and NMSSA are 
mentioned in support of science education reform, with the only mention of 
engagement being that, “some students lack confidence” (Ministry of Business 
Innovation and Employment, Ministry of Education, & The Prime Minister's Chief 
Science Advisor, 2014). 
3.4.3 National governmental reports 
A large portion of the New Zealand-specific evidence on student engagement with 
science can be extracted from governmental reports commissioned for policy purposes.  
The majority of these were carried out or reported near the time as the previously 
mentioned New Zealand Curriculum (Ministry of Education, 2007) and science and 
society strategic plan A Nation of Curious Minds (Ministry of Business Innovation and 
Employment et al., 2014) and indeed cited within them. 
One such report by the New Zealand Council for Educational Research (NZCER) 
highlighted the importance of the transition from primary to secondary science 
education in New Zealand (Bolstad & Hipkins, 2008).   The authors cited similar trends 
in student disengagement based on PISA, TIMSS, and NMSSA data (albeit, from 
iterations prior to 2008) as well as the evidence discussed previously from the 
Competent Children Competent Learners longitudinal study indicating that science was 
identified as a least favourite subject increasingly from 14 to 16 years of age (Hodgen, 
2007; Wylie & Hipkins, 2006).  While not subject specific, data from the “Me and My 
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School” engagement tool developed by NZCER showed wide variability of general 
school engagement as well as an overall decrease in engagement between Years 7-10 
for n=8,500 students (Bolstad & Hipkins, 2008, p. 4).  It is difficult to infer more from 
these results without any comparable subject specific study of the Year 7-10 age range 
in New Zealand and the data mentioned had, at the time, “not yet been published”.  
According to the reports’ author, the study and results have not been published since 
(R. Bolstad, in litt., November 2019).   
Staying in Science was another study by NZCER which interviewed students about 
their pursuit of science study in their final year of secondary school and in their 
transition to tertiary study (Hipkins & Bolstad, 2005; Hipkins et al., 2006).  Among 
their findings, it was revealed retrospectively that more students agreed that secondary 
school had improved their interest in science, than students who had been interested 
before secondary school (Hipkins et al., 2006).  This indicates that a portion of students 
were likely enrolling in science subjects for reasons other than interest, and their 
interest had the opportunity to evolve since they had elected to stay in science.  It was 
also suggested that improved career advice and making science teaching and curricula 
and teaching activities which are more relevant to students and their lives could 
increase their engagement with science (Hipkins & Bolstad, 2005; Hipkins et al., 2006). 
3.4.4 Peer-reviewed educational research  
There has been a very limited amount of peer-reviewed research outside of grey 
literature into the progression of student engagement with science during the middle 
years of schooling in New Zealand.  In one retrospective secondary analysis of PISA 
2006 data where New Zealand acted as a comparison country, it was found that there 
was a stronger relationship between out-of-school science experiences and student 
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engagement than in-class experiences, though the authors were unable to determine the 
direction of this relationship (Woods-McConney, Oliver, McConney, Maor, & 
Schibeci, 2013).  That is, whether students pursue out-of-school science experiences 
because they are already engaged, or whether out-of-school experiences generate 
engagement.  They also strongly supported student-autonomy in the science classroom 
and found that indigenous learners were the least likely to experience classroom 
activities with a high level of autonomy.  Inquiry-based learning activities often carry a 
high level of autonomy, and another retrospective secondary analysis of PISA 2006 
data found that while inquiry-based teaching tended to be related to higher levels of 
engagement, it did not improve science literacy (McConney, Oliver, Woods-
McConney, Schibeci, & Maor, 2014). It was concluded that implementing inquiry-
based learning can be very difficult and lead to negative outcomes if not implemented 
well, with McConney et al. (2014) suggesting that, “not all inquiry is created equal” (p. 
978).  Despite these insightful outcomes, the two studies fall to the same challenges as 
PISA data itself, in that it is difficult to answer any questions of how engagement 
develops over the transition from primary to secondary schooling since the study is 
conducted with only 15-year-olds.  To the best of our knowledge, there have been no 
secondary analyses about New Zealand students’ science engagement utilising more 
recent PISA 2015 data. 
One investigation on post-compulsory science subject choice in New Zealand carried 
out by Bartholomew and Moeed (2012) found that student opinions about whether to 
pursue further study or not were likely solidified “at least as early as Year 10” (p. 145), 
encouraging the need for more engaging practices in science during the middle years up 
to that point.  The remainder of evidence of student engagement with science typically 
involves small case studies with individual classes of a single year level, where reports 
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of engagement are related to a particular intervention being tested or literature reviews 
suggesting future directions for improved engagement.  It has been suggested that 
incorporating students’ funds of knowledge and personal interests (Chen & Cowie, 
2013b; Cowie, Jones, & Otrel-Cass), highlighting the disciplinary connections of 
science (Moeed & Kaiser, 2018), incorporating internet-communications technology 
(ICT) (Khoo & Otrel-Cass, 2017; Koul, Fisher, & Shaw, 2011; Williams & Otrel-Cass, 
2017), and taking action through citizen-science or active problem-solving based 
activities (Chen & Cowie, 2013a; Riley, Webber, & Sylva, 2017) are all promising 
methods to improve student engagement with science in the New Zealand context.  
Taken together, the available data provide an informative, but fragmentary view of how 
students engage with science across the transition from primary to secondary schooling 
which may limit their usefulness. The evidence indicates that there is a longstanding 
trend towards decline in science engagement between primary and secondary 
schooling, though it is unclear where this drop-off occurs, and what factors about the 
New Zealand education system or curriculum may be playing a part.  A few strategies 
suggest making science more relevant to learners in order to improve engagement.  It 
remains unclear where, before students are faced with decisions about post-compulsory 
science, interventions might be targeted for the greatest return on time invested.   While 
regular large-scale assessment metrics are to be useful for bench-marking purposes, 
they do not provide much more insight than the existing literature on student 
disengagement, and do not provide specific targets for improving engagement. Relying 
solely on the data sets produced by these studies gives cross sectional snapshots 
measuring different aspects of student engagement at different times and fails to 
elucidate how student engagement changes manifest and then carry into high school 
and beyond.  While worthy attempts have been made to suggest possible future 
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directions or interventions, research has yet to fill the gap in understanding how science 
engagement develops for New Zealand’s students over the middle years. 
3.5 Methods 
Data was collected during April-September 2017.  The primary researcher visited 
schools and provided tablet devices for students to complete a digital survey.  Having a 
researcher present in the classroom ensured that the survey was carried out in the same 
manner for all participants.  Had the survey been conducted online or at home without 
researchers present, there was a greater chance for bias from peers/teachers/parents 
while students completed their surveys (Borgers, De Leeuw, & Hox, 2000). 
3.5.1 Participants 
 A total of n = 429 students across eight schools participated in the survey, whose 
demographics are described in Table 3.2. Classes were chosen purposively to capture 
the greatest diversity of students across the region of study. However, the demographics 
of students who actually ended up participating suggest that they are not representative 
nationally, though are similar to regional demographics with over 70% European 
descent students (Ministry of Education, 2019).  Middle years (Years 7-10) students in 
the study region within New Zealand can also attend a variety of school types that serve 
different students comprising: Full Primary (Years 1-8), Intermediate (7-8), Composite 
(Years 1-13) Secondary (Years 7-15), Secondary (Years 9-15). Due to previous 
concern that different schools approach science teaching in different ways for middle 
years learners (Shanks, 2010; Shanks & Dowden, 2013), we were especially interested 
in capturing students from the different types of schools that middle years students can 
attend as well as rural and urban students. Table 3.3 shows is a list of the different 
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schools who participated in the survey and their characteristics that were of interest in 
our selection of participating schools. 
Table 3.2 Survey participant demographics 
Sample  Gender n (%) Ethnicity n (%) 
 n Fem. Male Other Māori Pacifica Asian European Other 






























































Table 3.3 School characteristics 
Schools A B C D E F G H 
Rural  x x    x  
Urban x   x x x  x 
Full Primary (1-8)       x  
Secondary (7-15)  x  x  x   
Secondary (9-15)     x   x 
Intermediate (7-8) x        
Composite (1-13)   x      
 
3.5.2 Ethical approval 
Prior to any contact with schools or students, survey design and ethical considerations 
for collecting data from minors were approved by the Human Ethics Committee at the 
authors’ institution (Appendix I).  This included a thorough description of survey 
methods, data collection, and secure data storage as well as information and consent 
sheets (Appendix II) for students, parents, teachers, and principals.  All student 
participants were required to obtain written parental consent to participate which were 
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collected and securely stored.  To encourage student agency, students were also given 
the opportunity to assent to participation on the day of the survey (Salkind, 2010), 
however all students opted to participate who had received prior parental consent. 
3.5.3 Survey  
The questions used for our survey were based on existing engagement questionnaires 
from TIMSS (Martin, Mullis, & Hooper, 2016) and NMSSA (Educational Assessment 
Research Unit & New Zealand Council for Educational Research, 2012, 2017) as the 
study would mainly be conducted with students in a similar age range.  This allowed 
for comparison of results with previous assessments of student engagement with 
science and ensured item validity.  
The survey (Appendix IV) began with student assent to participate and then collected 
demographic information (age, year-level, ethnicity, gender).  Students were then given 
nine reflective items and asked to rate their agreement.  Students could respond on a 
three-point scale on their agreement as “Not at all”, “A little”, or “A lot”.  The choice to 
use an ‘uncertain’ middle category was done with purpose, as our research aims to 
capture characteristics and development of students’ attitudes, which includes how 
many students are uncertain about the topic at this age, though a four-point scale is used 
in TIMSS.  We also opted for completely labelled scales as this is the format in TIMSS 
(Martin, Mullis, & Hooper, 2016) and NMSSA (Educational Assessment Research Unit 
& New Zealand Council for Educational Research, 2012, 2017) questionnaires, and the 
literature suggest that fully labelled scales show better comprehension by children over 
numbered scales (Bell, 2007; Borgers, Hox, & Sikkel, 2003). The instrument was 
initially tested with a group of 15 students in the target age range (Years 7-10) for 
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consistency and terminology.  Two small changes including coloured scales and 
grammatical refinement were made on focus group suggestion. 
3.5.4 Analysis 
To address our research questions, we present frequencies of responses in each answer 
category in a similar fashion to TIMSS (Caygill et al., 2013a, 2013b; Caygill, Singh, et 
al., 2016a, 2016b) and NMSSA (Educational Assessment Research Unit & New 
Zealand Council for Educational Research, 2012, 2017) reporting in order to analyse 
and explore data trends. Because the survey was conducted with whole classes, it 
would fail tests of randomness and independence required of statistical analysis.  We do 
not attempt to condense a complex construct like engagement into a single value and 
determine if it is statistically different between groups, but rather interpret the 
distributions of student opinions in order to understand how they vary. 
3.6 Results 
3.6.1 Science at school  
Students reported mostly positive views of their science class (Figure 3.1).  The 
majority of students in each year level said that they looked forward to learning science 
a little (between 53-61%), but also that science class was a little bit boring (increasing 
from 48% in Year 7 to 62% in Year 10). Similar patterns emerged for Do you look 
forward to learning science in class? as the similar reverse coded question Is science 
class boring?, which provides confidence in students’ response validity. Responses to 
Q1 and Q2 both indicate that as students progress from Year 7 to Year 10, fewer look 
forward to learning in science class and more find science class boring.  Across this 
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range, there is also a widening uncertain proportion of students with the increase 
percentage of students responding “A little” from Year 7 to Year 10. Experiments were 
extremely popular at all year levels, with less than 4% of students in each year level 
indicating they were “Not at all” interested in experiments. 
Figure 3.1 Science at School student responses. *Note: Responses were reverse coded. 
3.6.2 Science outside of school 
Across all year levels, students reported a moderate interest in science outside of 
school.  About half of all students in each year level suggested that they were at least a 
little bit interested in extra-curricular science. However, there were more students 
indicating that they had no interest in science outside of school rather than a lot (Q4).  
When it came to everyday life, students largely recognized the importance of science 
(Q5). Primary students (Years 7 and 8, 10%) were more likely to say that science was 

















Q1: Is Science class boring?*
















Q3: Are science experiments 
interesting to you?

















Q2: Do you look forward to learning 
science in class?
Not at all A little A lot
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Figure 3.2 Science Outside of School student responses 
3.6.3 Science in their future 
While overall there was an acknowledgement about the importance of science to get 
ahead in the world, there was a discrepancy about whether this was important for 
students to get their dream jobs. More primary students responded ‘Not at all’ to both 
questions about science in their future than high school students. With the large 
reduction of students choosing “Not at all” between question Q6 and Q7, we can see 
that most students are able to acknowledge the importance of science in the world, even 
if they do not think science is important for their desired occupation. To illustrate, 21% 
of Year 10 students did not think they needed to do well in science to get their dream 
job (Q6), but all students considered an understanding of science to be at least a little 

















Q4: How much do you like science 
outside of school?

















Q5: Will learning about science help 
in your daily life?
Not at all A little A lot
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Figure 3.3 Science in Their Future student responses 
3.6.4 Choosing science at school 
The majority of students at all year levels were undecided about pursuing science in 
their future.  Against common rhetoric about a decline in student engagement, this 
sample found that there were approximately equal number of primary and secondary 
students who would be happy to not take science classes (Q8). Contrary to common 
evidence, there were slightly more primary students who did not want to pursue post-
compulsory science education (‘NCEA’) in the two primary year levels than their 
secondary peers (Q9).  Looking across year level responses for Q9, it is evident that 
students in Year 8 and year 9 are somewhat more undecided than Year 7 or Year 10 
students about their future pursuit of science subjects. 
 


















Q6: Do you need to do well in 
science to get your dream job?
















Q7: Is it important to understand 
science to get ahead in the world?

















Q8: How happy would you be if you 
didn't have to take science class?

















Q9: How much do you want to take 
science subjects for NCEA?
Not at all A little A lot
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3.7 Discussion 
The overarching goal of this investigation was to elucidate how student engagement 
with science changes as students progress from primary to secondary schooling in New 
Zealand.  We surveyed students between the ages of 11-15 years old (Years 7-10) to 
evaluate their engagement with science in school, outside of school, and in their future.  
The methods utilised differ from most existing large-scale assessments to provide 
insight into the range of student responses across the middle years.  We find evidence 
to support the notion that the middle years are highly characterized by uncertainty 
about science in students’ lives as well as a greater appreciation for science in students’ 
futures as they progress through the middle years of science. 
3.7.1 Science engagement across the middle years 
Previous studies provide evidence for a decline in engagement with science during the 
middle years of schooling both abroad (Osborne et al., 2003; Potvin & Hasni, 2014; 
Tytler et al., 2008) and in New Zealand (Bolstad & Hipkins, 2008; Caygill, Hanlar, & 
Harris-Miller, 2016a; Hipkins et al., 2006). In our sample, we did not find a decline in 
student engagement with science for all engagement questions for students between the 
ages of 11-15 years old.  However, evidence of a steady decline in engagement was 
seen for one area of questions specifically when asking students about their engagement 
in school science class.  Our results indicate that as students’ progress from Year 7 to 
Year 10, more students see science class as boring (Q1) or, similarly, fewer students 
look forward to learning in science class (Q2).  Previous studies in Australia found that 
this disengagement with the style of high school science was attributable to disconnect 
 56 
in the student-teacher relationship, a change toward transmissive teaching styles, and 
curricula irrelevant to student interests (Tytler et al., 2008). 
Interestingly however, this decline in engagement was not apparent when given the 
opportunity to select whether they would choose science as a post-compulsory subject 
at school (Q8 and Q9). Interpreting these results together, it follows that while Year 10 
students were the ones who least looked forward to learning in science class, they also 
were the ones who most wanted to take post-compulsory science subjects.  This 
contradiction could be explained by high school students’ more positive views of 
science when considering it in their future (Q6 and Q7).  In a longitudinal study 
following students’ aspirations in science between 12-16 years of age, Lindahl (2007) 
found that students who pursued post-compulsory science did so because it was 
important to their careers, not particularly because their science class was interesting or 
enjoyable to them.  Similar results from Lyons (2006) found that most students 
described their science class with the same ‘boring’ descriptors, but those continuing 
into post-compulsory science subjects specifically found science valuable for their 
career.  Our results provide further evidence in New Zealand that continued 
engagement in science at school, in the eyes of middle years learners, is less related to 
whether students enjoy learning in class and more defined by whether they have 
learned to appreciate the relevance of science to their lives.  
3.7.2 Strategies to improve engagement 
The second research question in this study was to determine where interventions may 
be targeted to have the greatest impact on engagement in the context of the New 
Zealand education system based on students’ survey responses.  Looking across all 
student responses however, our sample found that that ‘A little’ was the most selected 
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option to describe students’ engagement with science across all year levels.  That is, 
there was no ‘smoking gun’ where students were found to drop off in science 
engagement that could straightforwardly be targeted for intervention.  Instead, the 
entire middle years age range is characterized by varying uncertainty about science.  
Considering that negative or uncertain engagement results were apparent even at the 
youngest year level assessed (Year 7), we would agree that overall, interventions 
intended to increase student engagement with science could not occur too soon in the 
middle years (Bartholomew & Moeed, 2012; Osborne et al., 2003; Potvin & Hasni, 
2014). 
What do the survey responses tell us about what these interventions might look like in 
New Zealand?  The only exceptionally positive response from our sample that could 
provide insight on where interventions might be targeted, was about how much students 
enjoyed carrying out experiments, for which the majority at each year level selected ‘A 
lot’ (Q3).  The literature suggests that hands-on, inquiry-based, and project-based 
learning (including experiments) better engages students in their learning because they 
make science learning more representative of science practice and more relevant to 
students’ lives (Potvin & Hasni, 2014).  Our results support the concept of making 
middle years science curricula focused on the contexts and skills of science through 
practical work as a way to improve engagement.   
Contextualised curricula are consistent with recent public opinion on desirable 
improvements to the New Zealand high school qualification system (New Zealand 
Council for Educational Research, 2018) as well as the spirit (Bull et al., 2010) and 
substance of the science learning area in the New Zealand Curriculum (Ministry of 
Education, 2007).   The NZC was originally designed to be contextualised by schools to 
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make learning local and relevant for students.  Furthermore, achievement standards 
which define the credits students need to high school qualifications have recently been 
under review.  New drafts of achievement standards for science propose that 
assessment for Year 11 (the last year of compulsory schooling) should be refocused on 
developing all learners’ scientific literacy by focusing assessment standards on the 
nature of science rather than the content of science (Science Subject Expert Group, 
2019).  Though the suggested reform is not yet official, our results support this 
refocusing towards science literacy, and suggest that it could benefit middle years 
students’ engagement with science as well.  Refocusing at the middle years level 
toward scientific literacy as well as scientific content would not require official reform 
like changing NCEA achievement standards.  The purpose of the science learning area 
in the current New Zealand Curriculum that guides teaching in Years 1-10 was 
designed to foster students who, “participate as critical, informed, and responsible 
citizens (p. 17)” (Ministry of Education, 2007).  Instead, strategies and support for 
educators will need to be developed that can foster middle years students’ appreciation 
of science in their lives, future, and careers. 
3.7.3 Limitations 
Despite the compelling findings of our study, it is important to note a few limitations of 
our sample when considering the wider implications of our work.  Most notably, our 
sample of students was more Eurocentric (>81%) than the percentage of New Zealand 
Europeans in the national population (70%) or the regional demographic (79%) 
(Statistics New Zealand, 2018).  This is unfortunate as it greatly limited our ability to 
feature the views of Māori and Pacific learners on science, an area they continue to be 
underrepresented in even at the highest academic levels in New Zealand (Tokalau, 
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2020).  In order to grasp the wider issue of engagement with science, replicating this 
type of survey with a more representative audience across New Zealand would allow 
the investigation of deeper issues of access to science for diverse learners and uncover 
further strategies to improve engagement in science at school for these priority learners.  
Also missing from our sample were students from Years 7-10 Middle Schools as well 
as Correspondence students.   An expanded study in the future could focus on 




In this study, we were interested to uncover patterns of student engagement with 
science across the middle years of schooling in order to identify optimal times for 
intervention, particularly in the context of the New Zealand education system. We 
found that there was evidence for patterns suggesting: (1) a slight decline in 
engagement as students progressed from Year 7 to Year 10 in regard to current school 
science classes only, but not related to post-compulsory science education, science 
outside the classroom, or science in students’ futures, (2) older students were more 
likely to elect to study post-compulsory science and to recognise the importance of 
science in their future aspirations despite having lower levels of  interest in their 
science classes and (3) the majority of students are highly undecided about science, at a 
time when they will be making permanent and critical decisions about their futures.  
While no sudden drop off in engagement was found to target for intervention, we rather 
suggest a shift toward contextualised curricula and classroom interventions which 
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appeal to and showcase science in students’ everyday lives in order to make continued 
engagement with science more attractive and accessible to all learners. 
3.9 Reflection 
The study conducted in this chapter was my first opportunity to plan, conduct, and 
interpret my own study in the field.  This yielded a few key learning opportunities 
beyond those discussed in the published manuscript, primarily around instrument 
construction, that I would like to expand on here.  Considering the long-standing 
evidence of a clear decline in engagement according to TIMSS and NMSSA studies in 
New Zealand, it was rather unexpected to see such a variable response from students in 
the middle years.  While it is an interesting and useful result, I think it is healthy as a 
researcher to be sceptical.  For me it called into question whether the instrument or 
methods I used to capture student engagement were the best for clarifying what appears 
to be such a critical time in the formation of attitudes, interests, and engagement. 
Where I personally came from a more quantitative background, this portion of my 
research showed me the shortcomings of relying solely on quantitative survey data to 
understand complex constructs like engagement in an even more complex environment 
like a classroom.  This had a significant impact on the methods I utilised in Phase II of 
my research.  In order to better capture the entirety of the engagement experience, I 
focused on methods like semi-structured interviews that allowed for expansion and 
clarification by participants and allowed me to better understand the inner workings of 
how they felt about their engagement.  
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Chapter 4:  Students as Storytellers: Mobile-
Filmmaking to Improve Student Engagement 
in School Science 
Having found in the previous chapter that the middle years was a complex time for 
student engagement with science, I was curious to dig deeper into the types of teaching 
activities which might encourage students to engage in the science classroom during 
this tumultuous time for students.  In this chapter, I examine how mobile filmmaking in 
the science classroom impacts on student engagement.  This chapter primarily 
addresses my second research question Do students become more engaged in school 
science as a result of creating their own science films on mobile devices? but also 
contributes towards an understanding of the benefits and challenges of utilising mobile 
filmmaking in relation to student engagement related to my third research question, 
What are the challenges and benefits of incorporating student-made films on mobile 
devices into science classes for both students and teachers? 
4.1 Preface 
In this chapter, I report the first half of my investigation into the effects of mobile 
filmmaking on student engagement with school science.  The project was carried out 
with four classes during the 2018 academic year in New Zealand and involved 
questionnaires, teacher interviews, student group interviews, and class observations.   
This paper is currently published in a special issue of the Journal of Science 
Communication. The special issue theme was Stories in Science Communication, so the 
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paper focuses on how the students engaged with the activity through the process of 
creating a science story through mobile filmmaking.  As this thesis is highly 
interdisciplinary, publishing in this journal allowed for my research to reach a wider 
audience by being shared with practitioners and researchers in the science 
communication community.   
Materials involved in conducting this study such as ethics applications, consent forms, 
and activity worksheets which were not included in the published paper are 
incorporated as appendices at the end of this thesis.  Appropriate ethical approval was 
applied for and received by the University of Otago Human Ethics Committee which 
can be found in Appendix I under the second section Phase II (Science Video Project).  
Ethical approval was based on extensive information and consent forms considering the 
nature of conducting research with minors, and these can be found in Appendix III.  
Finally, activity sheets for teachers and students for the Science Video Project can be 
found in Appendix V.  The engagement indicators adapted from Fredricks et al. (2016) 
were not required to be reproduced in text for the published article but have been 
reproduced for this thesis in Appendix VII.  
As this paper is published under a CC-BY-NC-ND licence, its reproduction in full and 
without changes here is appropriate given that no commercial use or derivative works 
have been made.  I fully acknowledge the original source of the publication at the 
Journal of Science Communication and appreciate the feedback I received as part of the 
publication process from their four reviewers.  The original publication can be found in 
Appendix VI for ease of reading or at the below citation:  
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Martin, K. M., Davis, L. S. and Sandretto, S. (2019). ‘Students as storytellers: mobile-
filmmaking to improve student engagement in school science’. JCOM 18 (05), 
A04. https://doi.org/10.22323/2.18050204. 
4.2 Abstract 
 Student engagement is an important predictor of choosing science-related careers and 
establishing a scientifically literate society: and, worryingly, it is on the decline 
internationally.  Conceptions of science are strongly affected by school experience, so 
one strategy is to bring successful science communication strategies to the classroom.  
Through a project creating short science films on mobile devices, students’ engagement 
greatly increased through collaborative learning and the storytelling process.  Teachers 
were also able to achieve cross-curricular goals between science, technology, and 
literacy.  We argue that empowering adolescents as storytellers, rather than 
storylisteners, is an effective method to increase engagement with science. 
4.3 Introduction 
International declines in student engagement with science are of significant concern as 
there is a strong relationship between pursuit of science and science engagement at 
school (Osborne et al., 2003; Potvin & Hasni, 2014).  Experiences in science classes at 
school can have a significant impact on engagement with science (Reinhold, 
Holzberger, & Seidel, 2018; Venville, Rennie, Hanbury, & Longnecker, 2013).  Studies 
suggest that learners chose whether to seek a career in science, or not, as adolescents 
(12 to 16 years old) (Cleaves, 2005; Lindahl, 2007; Maltese & Tai, 2010; Tai, Liu, 
Maltese, & Fan, 2006) and those who report more positive experience with school 
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science are far more likely to continue to pursue science after this age (Shirazi, 2017).   
Strategies to maintain engagement across this transition between primary and 
secondary schooling are needed as this is the critical age students make choices, 
knowingly or subconsciously, of what they will pursue in their future.  
Focusing on the development of engaging teaching practices and experiences in the 
science classroom may be the best strategy to encourage students to stay in science 
(Maltese & Tai, 2010) as motivation and interest in science are dependent, in part, on 
teacher practice (Shirazi, 2017).  Science communication can offer successful 
engagement strategies to science education to reignite interest (Baram-Tsabari & 
Osborne, 2015).  Previous research has called this joining-of-forces a third space 
(Stocklmayer, Rennie, & Gilbert, 2010) where formal and informal science education 
systems work together in order to promote science engagement and literacy  (Sanden & 
Vries, 2016).  Successful informal science communication efforts for adolescents such 
as those at museums, outreach programmes, and extra-curricular activities tend to 
remove students from the classroom.  While these can offer immense benefit, and spark 
an interest in science, they do not address the challenges faced by teachers and students 
inside the classroom where negative views can continue to develop (Cleaves, 2005; 
Lyons, 2006).  Hence, it is potentially beneficial for science communicators to work 
with educators to develop in-classroom strategies for improving engagement with 
science.  
Science communication currently exists within many formal education curriculums as a 
Nature of Science (NoS) learning area. Students are expected to have knowledge of 
how to conduct, scrutinise, research, and communicate science (Lederman, 2007).  It 
has been found that an understanding of the nature of science supports scientific 
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learning, encourages appropriate use of scientific knowledge, and enhances 
appreciation of science as a social human activity (Driver, Leach, & Millar, 1996).  
While NoS is meant to provide such experiences and appreciations, this is a notoriously 
difficult area for educators to teach because they often have not practised as scientists 
themselves (Hipkins, 2012).  In order to help meet NoS curriculum goals previous 
strategies have had students create their own representations of science, allowing them 
to work with content as active producers of science communication, rather than as 
passive consumers.  For example, a successful project having students make science 
comics (de Hosson et al., 2018) allowed for students to explore the content and 
storytelling aspects of science together, but mostly focus on students’ writing skills.  
Since 2015, social media platforms YouTube, Snapchat, and Instagram have surpassed 
Facebook to become the most popular with adolescents, and all centre on the 
production of photo and video stories (Anderson & Jiang, 2018). To encourage and 
support all students in their learning, we must take advantage of the many forms of 
literacies that current students communicate through (Ainsworth, Prain, & Tytler, 2011; 
Thibaut & Curwood, 2018), and occupy the space of digital, video, and audio texts with 
science storytelling. 
Storytelling is an ancient and powerful practice (Smith et al., 2017) that has adapted its 
form to the spaces humans have occupied over millennia.  From campfires and caves to 
printing presses and lecture theatres, stories now find themselves diversified throughout 
the digital realm.   Mobile devices allow learners to access and create stories constantly 
in this digital space, and communicate through multiple literacies simultaneously 
(MacCallum, Day, Skelton, & Verhaart, 2017).  Mobile devices are ubiquitous with 
adolescents, with 91% of participating students in the Programme for International 
Student Assessment (PISA) 2015 having access to a smartphone and 53% having 
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access to a tablet device (the fastest growing device, having risen 30% points between 
PISA 2012 and 2015)(OECD, 2017). The advantages these devices can offer underpin 
the need to develop teaching practices which effectively implement their use 
(Crompton, Burke, Gregory, & Gräbe, 2016). Moving towards the active production of 
films on mobile devices offers the opportunity to utilise readily available technology, 
learn scientific content, and develop skills in communication. (Rifkin et al., 2010). 
Though evidence exists supporting the use of science communication activities and 
mobile-filmmaking as ways to engage students, it is mainly based in tertiary courses 
(Clarkson, Houghton, Chen, & Rohde, 2018; Speed, Lucarelli, & Macaulay, 2018), 
where it is too late for students who opted-out from science years earlier. 
4.3.1 Research questions 
With the need for strategies to engage school students with science during crucial 
adolescent decision-making years, we investigate the opportunity to connect school 
students to science through the process of mobile filmmaking.  In this exploratory 
project where students acted as storytellers in the production of their own science film, 
we asked: 
1. Does storytelling through mobile filmmaking improve student engagement with 
science in the classroom? 
2. What are the benefits and challenges of telling science stories with mobile 
filmmaking in the classroom for teachers and students? 
In this report, we first establish the design, collection, and analysis of data related to 
student engagement in conducting a mobile-filmmaking project in schools.  Next, we 
explore and discuss the themes that emerged from our analysis relating to student and 
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teacher experiences related to their engagement with the Science Video Project (SVP).  
Finally, we suggest future directions for research into engaging adolescents as 
storytellers, as well as implications for practitioners and researchers. 
4.3.2 Defining engagement 
Science engagement can be investigated in a wide spectrum of contexts from the 
individual up to the community or cultural level (Sinatra et al., 2015).  While using eye-
tracking software to measure cognitive engagement of students during a science lesson 
(Miller, 2015) and investigating post-normal science and its effects on global and future 
issues (Funtowicz & Ravetz, 1993) may lie at opposite ends of this spectrum, both are 
useful for investigating the ways we interact with science in our lives. In this study we 
focus on the person-in-context area of the spectrum (Sinatra et al., 2015) as we measure 
student engagement in the context of a particular science learning activity.  This type of 
school engagement is a predictor of positive outcomes for pursuing and excelling in 
science (Tytler & Osborne, 2012).   
While student engagement in science at school is a multidimensional construct, and 
even a metaconstruct, new dimensions are still being developed (Fredricks et al., 2004).  
There is evidence to support three central dimensions for the way that students engage 
with their science classroom experience (including engagement with their learning, 
class, teacher or classmates) which we focused on in this study; behavioural (what 
students do), emotional (how students feel), and cognitive (how students think) (Sinatra 
et al., 2015). Social (Finn & Zimmer, 2012a) and agentic dimensions (Reeve & Tseng, 
2011) have also been suggested, though these still require further validation and 
definition.  
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Defining our investigation of engagement with science in this manner has implications 
for analysis and interpretation of results.  Primarily, by focusing on engagement with a 
particular learning activity in the classroom, student and teacher comments are taken to 
correspond to the science class rather than to Science as a culture, practice, or career.  
Additionally, focusing on in-class engagement of students in a particular learning task 
does not take into consideration influences outside the classroom such as familial, 
economic, or cultural factors that have previously been shown to affect science interest 
and aspirations of adolescent students (Archer et al., 2012). 
4.4 Methods 
4.4.1 Activity structure 
The SVP was comprised of four 1-hour lessons during regular class time, including 
activities in researching, storyboarding, filming, and editing to produce a <4-minute 
video.  Worksheets that accompanied these activities can be found in Appendix V. 
After being given project materials and an introduction to the project, teachers were 
encouraged to adapt the project to fit their curriculum needs and timetable.  These 
teachers were not technology specialists and carried out the project using their own 
class time with their regular class of students.  Two teachers had their classes make 
videos on any science topic (could be outside of curriculum learning), while the other 
two classes had topic guidelines put in place to reflect their current curriculum learning 
areas.  Class sizes ranged from 25-30 students who worked together in teams of 3-4 to 
produce their science video.   
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4.4.2 Participants 
The participants were comprised of the teachers and students in four adolescent classes 
in an urban centre in the New Zealand.  Three teachers with at least five years teaching 
experience participated in the study.  Two classes were chosen at Year 8 (12-13yo) and 
two at Year 10 (15-16yo).  These year levels were of interest because they represent 
two important transitions for students during middle years schooling.  At Year 8, 
students are on the cusp of transitioning to high school where they will have a 
dedicated science class and teacher for the first time.  After Year 10, high school 
students transition to senior schooling, when they can opt-out of science subjects if they 
wish.  Classes were selected purposively to capture the student and school diversity in 
New Zealand, such as special character (single-sex or religious affiliation), school type 
(high school or intermediate), and student diversity (ethnicity and gender) as shown in 
Table 4.1.  
Table 4.1 School Characteristics. Please note that all school names are pseudonyms. 
Case Site Age Distinctive Factor(s) ‘Science’ Taught By 
Moana College 14-15 Single sex (female) 
Science Teacher - 
A1 
St. Duke Academy 
(10) 14-15 
Religious 
special character Science Teacher - 
BC2 St. Duke Academy (8) 12-13 Combined intermediate and high school 
Dragon Valley Middle 
School 12-13 
Highest % of non-
European 
students in study area 
Primary Teacher - 
D3 
4.4.3 Ethical approval 
Written consent was provided by all teachers to be involved in the study (Appendix 
III).  As the student participants were minors, consent was provided by their guardians. 
Those who participated in interviews were required to provide additional consent for 
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their responses to be audio recorded.  For all participants, consent included permission 
to video record and disseminate anonymised results.  Before beginning recruitment, this 
study was approved by the Human Ethics Committee of the authors’ university 
(Appendix I).    
4.4.4 Materials 
Classes were provided with a set of 16 iPads (iPad Air 2), capable of video and photo 
capture and preloaded with the editing software iMovie.  While utilisation of student or 
school owned devices is an ultimate goal, we chose to standardise the devices used 
during the project for three research-related reasons.  First, standard devices and 
software allowed for comparison of video production process between students and 
classes.  Second, supplying the iPads controlled for varying device access and type.  
Third, this allowed for secure storage of potentially identifiable video, audio and 
images of students.  All participating schools had Bring Your Own Device policies.    
Students were allowed to use their own additional devices for information researching 
purposes only.  All filming and editing were conducted on the iPads for the reasons 
stated above.  Teachers were also provided with a project guide and accompanying 
student activity packet that directed students through the process of making a short film 
as found in Appendix V.  
4.4.5 Data collection  
Measurement of the metaconstruct ‘engagement’ is particularly challenging. Sinatra et 
al. (2015) suggest that for an investigation interested in exploring student engagement 
in the context of a specific learning activity, appropriate methods include experience 
sampling, observations of interactions, and triangulated self-report measures.  
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Experience sampling (Hektner, Schmidt, & Csikszentmihalyi, 2007) was not a viable 
option for this study as resources were not available to provide students with 1-to-1 
research devices, activity length did not allow for adequate time for multiple samplings, 
and drawing students’ attention away during such a short time span could have 
artificially affected their overall engagement and success with the task.  
We focused on observing classroom interactions and triangulating engagement through 
self-report measures to improve validity (Bazeley, 2013).  We implemented a multiple 
case study design (Cohen et al., 2013) consisting of semi-structured interviews (Bogdan 
& Biklen, 1997) with teachers, group interviews with students, student questionnaires, 
and researcher observations.   
Conner, Tennen, Fleeson, and Barrett (2009) suggest that for short activities like the 
SVP, one-off self-reports following the event are least burdensome to participants.  For 
this reason, all students were given the opportunity to provide feedback on the project 
in a post questionnaire. These were collected using the Qualtrics app preloaded onto the 
iPads students used for the project. 
Interviews were conducted within one week before and after the SVP.  These were held 
during typical break times so as to minimise disturbance to participants’ schedules.  
Teachers selected 4-6 students for the group interviews, which they felt represented the 
diversity of their classroom, but who would feel comfortable talking with each other 
and the researcher.  Eder and Fingerson (2001) suggest that the most important factor in 
designing interviews with children is to create a natural context.  As such, interviews 
were held with classmates, in a typical break spot or classroom, and students were 
encouraged to speak openly.   
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Pre-interview questions aimed to describe typical student engagement in the class and 
expectations of the project.  The post-interview similarly aimed to describe student’s 
engagement as a result of the project as well as benefits and challenges they 
experienced.  All interview data were audio recorded, and subsequently transcribed by 
the primary author using HyperTranscribe (Researchware Inc., 2013).  Initial 
transcription was followed by two rounds of reviewing to ensure that the transcripts 
accurately reflected the recorded sessions.   
4.4.6 Data analysis 
A mix of deductive and inductive coding was applied to the data to address the main 
research questions (Saldaña, 2015).  To address the first research question we employed 
a pre-established list of operationalised engagement indicators to code comments from 
interviews and questionnaires.  Fredricks et al. (2016, p. 9-10) developed a list of 
behavioural, emotional, and cognitive indicators related to students’ engagement or 
disengagement in science class.  This list operationalises what students and teachers 
identify as signs of their engagement with science, opposed to a researcher-devised 
definition of the construct. We searched student and teacher comments for signs of the 
engagement indicators, which were used as codes for interview and questionnaire 
responses. There were six categories, which were broken down into n specific 
indicators: emotional engagement (n=15), behavioural engagement (n=19), cognitive 
engagement (n=15), emotional disengagement (n=15), behavioural disengagement 
(n=19), and cognitive disengagement (n=6).  For a complete list of indicators see  Table 
1 (p. 9-10) in Fredricks et al. (2016).  Researcher observations were used as a 
secondary source to provide context to participant responses.  To ensure reliability of 
the coding procedure, one teacher and one student group interview were initially coded, 
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and then recoded two weeks later until the researcher was able to apply the indicator 
codes consistently as in Mackey and Gass (2005).   
To identify the benefits and challenges of the project for participants, inductive coding 
of transcripts was implemented (Saldaña, 2015).  This proceeded in three rounds of 
generating and rechecking codes so that they were comparable across cases.  The initial 
round proceeded with in vivo coding (Miles & Huberman, 1994), creating codes based 
on the words of participants.  Initially there were 23 codes describing benefits, and 21 
codes related to challenges.  Over a further two cycles, codes were compared and 
condensed into 20 categories, representing three major themes related to storytelling 
and mobile filmmaking. 
4.5 Results 
Here we present the results of the SVP and the themes related to our two research 
questions.  The science mobile-filmmaking project was found to positively affect 
student engagement with science and develop skills across the curriculum.  These 
claims are supported by six themes which emerged from our analysis which can be 
summarised as: 
1. Student disengagement is mainly due to transmissive teaching styles. 
2. Mobile filmmaking engages students through the exciting and collaborative 
process of storytelling. 
3. Students learn science content through the repetitive nature of the storytelling 
process while making their own short films. 
4. Mobile filmmaking allows development of soft skills in the science classroom. 
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5. Cross-curricular goals can be achieved through mobile-filmmaking by 
integrating - at a minimum- science, literacy, and digital technology learning. 
6. Fast-paced storytelling projects may encourage engagement, but adjustments 
may allow for further learning goals to be accomplished. 
In this section, we present evidence to support these themes then examine them in 
relation to the wider literature leading into a discussion of future opportunities for 
practitioners and researchers to investigate mobile filmmaking.   
4.5.1 Engagement 
In Figure 4.1 and Figure 4.2 we present a visual summary of the percentage of 
engagement indicators during discussions with students and teachers. These figures 
show the proportion of interview comments related to behavioural, emotional, and 
cognitive engagement or disengagement.  It is immediately evident that there is a large 
shift in student and teacher comments between discussing their typical science class 
and their experience after the SVP.  In the following two sections, we explore the 
sources of these shifts. 
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(64% and 75%) and the classes at Dragon Valley and Moana College showed slightly 
less than average disengagement (33% and 46% respectively).  This substantial 
difference is due to a higher prevalence of transmissive teaching styles in the two 
classes at St. Duke’s. 
The majority of disengagement indicators in discussions before the project were related 
to expressions of boredom with transmissive lessons, where Science instruction came 
mainly in the form of listening to the teacher and writing notes.  The prevalence of 
these comments would almost suggest that writing notes is a ‘trigger’ (Renninger & 
Bachrach, 2015) for some students’ disengagement, as one student commented:  
Student 2-2a:  Just writing for the whole class, that's basically what 
we do every time except for a couple lucky times where we actually 
get to do something fun. 
This student’s disdain for science is not based on the content, but in the way they are 
being taught. Students who experience transmissive teaching styles are likely to 
experience poor content learning, views of science as a static collection of knowledge, 
and little opportunity for discussion and personalisation of learning (Lyons, 2006).  
Students suggested that they were engaged in ‘something fun’ when doing experiments 
or conducting Science Fair projects.  However, disappointment was also expressed with 
the low frequency with which these enjoyable hands-on activities were conducted.  
Teachers were aware of this trend, confirming that: 
Teacher 2: They're the kind of class that prefers to be more active, 
they'll tell you anything, but they don't like to write stuff down. 
Despite this teacher’s awareness of students’ preference for lively teaching activities, 
the status quo remains.  This view that science classes are boring is an unfortunate 
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international phenomenon (Lyons, 2006), as well as a leading cause for students to opt-
out of science courses (Cleaves, 2005).  Here we see that before beginning the project, 
students were lukewarm in both year levels about their engagement with science.  The 
prevalence of transmissive styles of teaching raises significant concern for their 
engagement and interest in science at a critical time in their academic development.   
4.5.1.2 Theme II: Mobile filmmaking improves engagement 
After conducting the project in class, interview comments related to engagement 
(n=177) showed a large increase in engagement indicators (Figure 4.2) related to 
mobile filmmaking. In the St. Duke’s (10) class, however, comments about 
disengagement (21%) were higher than any other class.  This was mainly due to higher 
levels of comments regarding behavioural disengagement, mainly related to students 
identifying their peers as being off-task or goofing around.  We further investigated 
whether this was due to some aspect of the project.  This sort of behavioural 
disengagement was described as being typical for this class and would have occurred 
with any other activity.   
Teacher 2: I don't know if it would have been any better with any 
other type of group or resource… I think probably they got more out 
of it than they would have out of a paper, so on balance, I think the 
outcome was probably better. 
Despite these comments, an overall increase in engagement levels was found during the 
project. Students commenting that they were very pleased to be doing something they 
felt personally involved with replaced disengaging comments about transmissive 
teaching styles that had dominated discussions before the project.  In producing their 
own science stories, students had the opportunity to contribute their own thoughts and 
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understandings of content to a wider discussion.  When comparing the SVP to other 
research projects, one student commented: 
Student 2-3: …it wasn't just like a normal research project where you 
get something, you put it on a Google Doc or Slide.  You got to do 
your own thing and customise it to you, whereas with writing it’s just 
your skill. 
The storytelling process while producing films required students to gather, interpret, 
and reproduce information – at every stage infusing their film with touches of their own 
personalities, words and depictions, or ‘customising it’ to themselves.  The process of 
filming, and the film itself, became a discussion between students and others.  A lack of 
discussion and creativity in science class activities are two reasons for student 
disengagement (Lyons, 2006; Osborne & Collins, 2001).  It is our suggestion that this 
opportunity enhances the newly suggested agentic dimension of student engagement 
where students participate in instruction. Students who are experiencing agency in their 
learning purposefully contribute their thoughts and suggestions into the learning 
process  (Reeve, 2012; Sinatra et al., 2015). By having control over the storytelling 
process, students could contribute their ideas, creativity, and learning actively in a way 
that was not possible with passive note taking.  
This overall increase in engagement indicators was largely due to an increase in the 
dimension of students’ emotional engagement (Figure 4.2). Almost all participants 
commented that the project was fun, enjoyable, and exciting, similar to the way they 
felt about doing experiments and other hands-on activities.  Enjoyment acts as a 
stimulus for interest in science, and can also be associated with effort (Pekrun, 2006) 
and problem solving (Csikszentmihalyi & Csikszentmihalyi, 1975).  Finally, there was 
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a trend for students to identify that they liked the project because they got to work with 
others throughout the project.  As one student and teacher described: 
Student 5-2b:  I guess when you're just writing it down you just write 
it down.  But when you do it as a video, you're kind of teaching 
people...and when you teach them you have to understand it better 
yourself. 
Teacher 3: And we ended up sharing the work at assembly, and they 
were really proud to share their [videos]. 
Students taught themselves and peers through storytelling and felt pride in sharing their 
stories with others which enhanced engagement.  This social trend may well be related 
to a social dimension of student engagement (Finn & Zimmer, 2012a). While 
producing their film, students were in a social bubble, continuously assessing whether 
their descriptions and depictions would be understood by their audience.   
Looking at these results as a whole, we can see that increased engagement was a result 
of students actively contributing and experiencing more agency in the filmmaking 
process than they did with typical lessons.  The significant increases in emotional 
engagement in particular were a result of students’ having the opportunity to work on a 
collaborative project that was exciting and enjoyable.   Both of these positive impacts 
on student engagement are a result of the active process of creating stories with and for 
others. 
4.5.2 Benefits and challenges 
Additional benefits and challenges associated with the project emerged that were not 
represented by the indicators used to classify engagement. We discuss the three most 
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cited benefits relating to storytelling, project management, and cross-curricular goals as 
well as the challenge of time that many participants experienced.  
4.5.2.1 Theme III: Learning through storytelling 
Closely tied to the increases in emotional engagement were two important qualities of 
the storytelling experience: filmmaking and creative expression.  Students described 
that part of what made the project more fun and exciting was getting to develop their 
filming and editing skills and getting to express their learning, creativity, and humour. 
Through this storytelling experience, students felt that they could enjoy the content they 
were learning throughout the process of researching and producing their videos. We 
argue that it was the process of filmmaking that allowed students to revise and learn 
material in a new way that aided their understanding and enjoyment of learning.  When 
asked how the project affected their learning, one intermediate student described: 
Student 6-3:  …when you're doing your subject on the video, you get 
to go over it lots of times which helps me remember it.  When you're 
writing it down you may read it once or twice and then that's it. 
Having the chance to work through content many times throughout the filmmaking 
process allowed students to build their understanding of their scientific topics as they 
built their stories.  This was a benefit that was also recognised by teachers: 
Teacher 2: Sometimes…when we ask them to do a project, they copy 
and paste it.  And so, I think [the SVP] forces them to actually 
synthesise the information and put it in their own words simply. 
While filmmaking, students enthusiastically conducted multiple rounds of planning, 
rehearsing, and presenting material to ‘put it in their own words’. It has been suggested 
this would be similar to the benefits of repeated readings of written text, which 
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encourage fluency with the material (Young & Rasinski, 2013).  Repetition and 
multiple opportunities to digest information relates to the dynamic process of 
storytelling, which is a better reflection of the scientific method than the “static, linear, 
non-participatory’ view that transmissive styles of teaching and textbooks would 
suggest (Martin & Miller, 1988, p.60).  In addition to the benefits of developing skills 
in filmmaking and creativity, students are also engaged in a more authentic form of 
learning science content through storytelling.   
4.5.2.2 Theme IV: Developing soft skills and self-efficacy 
Teachers expressed different initial concerns that were based on the difference in how 
secondary and primary teachers are typically trained.  The two high-school teachers 
(Science content-area) were mainly concerned with not having the technology or 
storytelling skills to implement the project.  For the intermediate teacher from Dragon 
Valley (generalist teacher) making videos were somewhat common, and that they were 
more concerned with not having enough science training.  As the intermediate teacher 
summarised:  
Teacher 3: We probably don’t have the science knowledge that we 
need, but then we have the literacy stuff.  And science classes 
frequently, in my experience of them, high school styles didn't have 
much fun in terms of literacy stuff...all the note taking and gathering 
through a textbook and that kind of stuff.   
Reflecting on the project, however, teachers found that they did not encounter 
significant technology, storytelling, or science concept issues.  Where issues did arise 
in these areas, all three teachers welcomed the opportunity to demonstrate problem 
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solving skills with their students.  When describing how they did assist students, 
teachers commented:  
Teacher 1: I thought I was going to get a lot of science questions, but 
it was more about project management side of things…So it wasn't 
really scientific help, it was more...trying to get it done help. 
Teacher 2:  Yeah, I don't think it was a technology issue.  It was 
probably not even with projects...it’s with managing themselves. 
Teacher 3: I think it’s a better approach to teach project 
management. 
These teachers have spent most of their time during SVP lessons assisting students with 
general soft-skill challenges (Heckman & Kautz, 2012) such as managing team member 
interactions, time, and resources.  This unexpected benefit of the SVP highlights the 
opportunity for using mobile-filmmaking as a tool to develop students’ self-efficacy 
skills – defined by Bandura, Freeman, and Lightsey (1999) as the "beliefs in one's 
capabilities to organise and execute the courses of action required to manage 
prospective situations"[p.3].  Through modelling and practising these skills, students 
stand to increase their self-efficacy and confidence with the project.  Increased 
confidence then furthers their likelihood to engage and enjoy the activities, creating a 
self-fulfilling cycle (Pajares, 1996).  In this way, a positive experience with science 
mobile-filmmaking as we have found in this study allows development of students’ 
soft-skills and self-efficacy and can in turn further inspire their interests in science and 
its communication.  
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4.5.2.3 Theme V: Fulfilling cross-curricular goals 
Teachers also found the project beneficially integrated aspects of literacy and 
communication into Science lessons.  The New Zealand Curriculum (Ministry of 
Education, 2007) was designed to encourage cross-curricular lessons, though many 
teachers find these difficult to implement with current school structures.  In addition to 
content strands, the Science Learning Area also has a Nature of Science strand which is 
meant to be integrated with the other content areas (Ministry of Education, 2007) and 
highlights the importance of the way science is carried out and communicated.   
For the intermediate teacher (11-13 years old) who felt more confident teaching literacy 
skills rather than science content, the project gave a new way to comfortably expand 
the science areas of their lessons: 
Teacher 3:  You do such integrated curriculums… Normally when I'm 
getting the kids to make a video, I'm thinking Literacy, and not 
thinking Science, so that [is] a good challenge, to go in where this is 
thinking about Science. 
Whereas for the high school teacher (12-16 years old) who mostly focused on teaching 
science content in their classes, the project allowed for aspects of the way science is 
communicated to be enhanced in their lessons: 
Teacher 2: [The SVP] encourages assessment in an oral form, 
because in science we need to be able to communicate orally as well.   
Additionally, the SVP presents an ideal method to incorporate skill-building activities 
in digital communication as well.  In New Zealand, a newly released Digital 
Technologies curriculum will be required to be taught in schools by 2020 (Ministry of 
Education, 2017).  In addition to Science and Literacy, the mobile-filmmaking project 
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provides an opportunity to accomplish further cross-curricular goals in designing and 
understanding digital media outcomes.  
4.5.2.4 Theme VI: Finding the right amount of time 
In discussions and observations, the most often mentioned challenge was not having 
enough time to finish the videos.  The SVP was planned as four 1-hour lessons so 
teacher could easily integrate the project into their existing timetables.  This was less 
time compared to other student video-making projects, which could last for weeks 
(Young & Rasinski, 2013) or even months (Hubbard, 2012).  
Two trends emerged in the ways students struggled with timing in the project.  First, 
some struggled to ‘get going’ with planning (so ran out of time for filming/editing).  
Second, other groups spent too much time filming and ran out of time for editing.  It is 
worth noting, however, that of the twenty-nine videos that were collected during the 
project, only six remained incomplete (videos recorded, but not edited together).  When 
asked about the pace of the project, one student commented: 
Student 6:  I did feel a bit more engaged because we don't have a big 
timeframe that we can do it in.  We had a short, sweet, time and so 
you have to kind of focus.  
While students may have wanted more time, the fast-paced production encouraged 
efficient working.  Teachers also discussed timing challenges, with Teacher 3 
describing it as a ‘tight rope’ because giving more time for the project could make it 
‘lose its impetus’.  One teacher was given the opportunity to conduct the project twice 
with different classes and described that: 
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Teacher 2: It went okay the first time but, it was easier the second 
time.  And I don't think it was the students necessarily, probably was 
just experience with the project…And when you've done it once you 
sort of know the timeline where you need to push them a wee bit.   
This teacher’s comments indicate that if adopted regularly by teachers, repetition of the 
project would allow for the teacher and students to become more comfortable and 
confident in completing videos as part of a regularly allotted class activity.  Teachers 
also showed excitement for the possibilities of extending and adapting the project to fit 
their classroom goals further.  The project could be expanded to include a scientific 
investigation or experiment, lessons added to coach students in group work, explicit 
literacy/communication instruction, links to other classes such as Digital Technologies 
or Literacy, use as an exam revision tool, or conducted as a form of assessment. As the 
project expands to include these interesting opportunities, however, it could lose its 
simplicity of implementation, and thus be less likely to be realistically utilised by 
educators.  
4.6 Implications 
4.6.1 Future research 
The exploratory nature of this research project put limits on the investigation.  A small 
number of case sites and variables were able to be investigated mostly due to time, 
resources, and teacher curricular requirements.  Omitted from our study was the effect 
of mobile filmmaking on content learning because this would have required a 
standardised video topic across classrooms, which would have been nearly impossible 
considering differences in curricula between year levels and topics taught at a given 
time between classrooms.  Now that we have found strong signs of improved 
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engagement through the process of telling science stories through mobile filmmaking, a 
future replication of this study incorporating effects on learning is strongly encouraged 
as learning improvements would be key to the activity being conducted regularly in 
classrooms.   
Investigating variables such as the ability for assessment and likelihood of activity 
adoption by teachers would further reveal the sustainability of such projects in the 
typical classroom.   These would benefit from a long-term study, allowing students and 
teachers to experience the project multiple times as a regular part of their classroom 
activities. With this study as an exploratory grounding, comparing the experience of 
science mobile-filmmaking with the production other formats of science storytelling 
not requiring expensive technology (e.g., live shows, games, writing, or comics) would 
further reveal the potential to engage adolescents as storytellers.  
4.6.2 Implications for research and practice 
The science mobile-filmmaking project was designed as a solution in the ‘third space’ 
between science education and communication for declining student engagement.  As 
such, there are unique implications for both formal educators and science 
communicators, and the researchers in both fields.  
4.6.2.1 Science education 
1. Science mobile-filmmaking increases students’ engagement in science class, 
especially for students turned-off to science due to frequent reading and writing 
activities. 
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2. Students develop science, literacy, and technology-related skills as well as those 
in problem solving, group work, and project management which could achieve 
current assessment standards. 
3. Producing a < 4-minute video on a mobile device is possible, but challenging, 
for students in four one-hour lessons.  Added lessons or time should remain 
germane to educator’s learning goals and not just give ‘more time’ for its own 
sake.  
4. The Science Video Project was successful with students 12-15 years of age, in 
high schools and intermediate schools, with a wide range of science topics, and 
taught by generalist and science-specialist teachers. 
4.6.2.2 Science communication 
1. Empowering adolescents as producers rather than consumers of science stories 
via mobile filmmaking is a powerful way to engage them with science.  
2. Use of Fredricks et al. (2016) indicators successfully captured participants’ 
engagement with science.  Further development of indicators and validation of 
their accurate measure of engagement with science could be fortuitous research 
pathways.  
3. Exploring joint solutions between science communication and education 
researchers has produced a successful project, and like partnerships are 
encouraged to address issues facing both fields. 
4.7 Conclusion 
The need for strategies to spark student engagement in science at school is key to their 
development as informed and engaged future citizens.  Engagement is a key focus of 
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science communication research and transferring methods to science education can be 
of benefit to both disciplines.  In this study, we set out to explore the engagement value 
of school students communicating science stories through mobile filmmaking.  In four 
1-hour sessions during typical class time, students produced their own science films on 
a mobile device with the support of their regular teacher. 
The experience of combining storytelling with science through mobile filmmaking 
found students more engaged than in their typical science class.  Where students were 
feeling disconnected and bored, mobile filmmaking gave students the opportunity to 
bring their creativity, thoughts, and skills to the storytelling process and to enjoy 
learning science content with their peers.  Science does not exist in vacuum as a static 
practice or body of knowledge, though it is often taught in precisely this manner in 
schools.  Both science-specialist and generalist teachers found that science mobile-
filmmaking gave the opportunity to enrich regular science lessons with literacy, digital 
technologies, and personal development skill building opportunities.  Engaging 
students as storytellers through mobile filmmaking has been found here to be a 
powerful engagement method, and warrants further investigation, especially into its 
effects on content learning.   
4.8 Reflection 
Whereas Chapter 3 presented my first foray into the field to conduct research, Chapter 
4 represented the first opportunity I had to work with classrooms over a longer period 
of time.  While the results of the mobile-filmmaking project were promising in multiple 
ways, the biggest impact this project had on me as a researcher was often what was said 
in passing between myself and the teachers who participated.  With every teacher I 
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worked with, it became evident that one of the greatest benefits for them was simply 
having someone to talk to (myself) about their practice. At the start of my doctoral 
journey, I thought that designing a great learning activity or resource with evidence to 
support it was the best I could do to help teachers.  While I’m happy to have produced 
such an activity with the Science Video Project, I now see that the resource alone is 
only part of the benefit teachers can receive from educational research.  This was an 
entirely unexpected part of my research but is an outcome that I will hold on to and 
hope to focus on in the future.   
A further unexpected outcome of my interviews with students and observations of the 
Science Video Project was how much the style of learning activities could impact on 
their engagement with their science class.  It was concerning to hear how much a 
boring activity or way of learning could deteriorate how students felt about science and 
their abilities in the classroom.  On the other hand, I was completely surprised to find 
how a simple change in pace could completely reverse the disengagement some 
students had been facing in their typical classes.  In one instance, not able to be 
captured in the published manuscript, I was pleasantly surprised by a group of boys 
identified by their teacher (and more alarmingly, themselves) as the students who were 
disengaged and wouldn’t finish their video in time.  By the second day of the project in 
their class where they were given the topic of ‘Climate’, this group of boys had brought 
in all the materials to build their own green screen, found an app to record an overlay, 
figured out how to transfer videos from one device to another wirelessly, and were 
overlaying their faces on to endangered animals to give a weather report on climate 
change from the animal’s perspective.  Two days earlier these were the same kids who 
told me they hated science!  This type of turnaround made me question my original 
views that mobile filmmaking would be particularly effective for science learning.  
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Instead, I think that there is a strong chance student-generated digital media has the 
quality of being able to engage learners in all different topic areas because it provides a 
new way for students to work with material and express themselves. 
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Chapter 5:  A Seed for Future Adoption: 
Mobile-Filmmaking in The Secondary Science 
Classroom 
As a result of the positive impact of mobile filmmaking on science engagement in the 
science classroom established in the previous chapter, I was curious to determine 
whether this type of digital learning activity was actually likely to be adopted by 
teachers in the future.  Determining the likelihood of adoption was crucial to the overall 
aim of this thesis which was to produce a learning activity that teachers could 
realistically use to improve engagement in their classrooms.   This chapter utilises the 
same interviews conducted with teachers and students from Chapter 4 but focuses on 
questions related to digital technologies and device usage throughout the project.   
5.1 Preface 
In this final paper, I present the second half of the investigation into mobile filmmaking 
but focus on determining the effects of using mobile learning in middle years science 
classrooms. The data for this paper is drawn from teacher interviews and student group 
interviews taken during the Science Video Project. 
This paper was presented at the 18th World Conference on Mobile and Contextual 
Learning and is currently published in the associated conference proceedings.  This 
journal is associated with the International Association for Mobile Learning.  This 
outlet was strategically targeted to extend the network of researchers exposed to this 
multidisciplinary thesis to those working with mobile technologies in education.  As 
 92 
with other research areas like Computer Science involved with rapidly evolving 
technologies, the mobile learning research space values these types of conference 
proceedings which do not have the long publishing turnaround of traditional academic 
publishing.  This paper was reviewed by three referees before acceptance with minor 
revisions.  I was awarded a scholarship from the conference committee to present these 
results at the conference in 2019 and would like to acknowledge their support in 
sharing my research. 
Materials involved in conducting this study such as ethical applications and consent 
forms which were not included in the published paper are incorporated as appendices.  
Appropriate ethical approval was applied for and received by the University of Otago 
Human Ethics Committee which can be found in Appendix I under section Phase II 
(Science Video Project).  Ethical approval was based on extensive information and 
consent forms considering the nature of conducting research with minors, and these can 
be found in Appendix III.   
The paper is reproduced here with the permission of the International Association for 
Mobile Learning (K. MacCallum, in litt., June 2020).  The original publication can be 
found in Appendix VI or located at: 
Martin, K., Davis, L.S. & Sandretto, S. (2019). A Seed for Future Adoption: Mobile-
Filmmaking in The Secondary Science Classroom. In Proceedings of World 




Mobile learning activities in the classroom offer affordances and strategies to address 
challenges in science education related to STEM engagement and digital technologies’ 
pedagogy.  In this study, we draw on findings from the Science Video Project – where 
four middle years classes in New Zealand researched, filmed, and edited short 
informational science videos on mobile devices.  Previous research found this project to 
be a successful method to enhance students’ science engagement in the classroom and 
prepare them with future-ready skills (Martin, Davis, & Sandretto, 2019).  Utilising 
established mobile-adoption frameworks, we analysed participants’ experiences and 
how they affected teachers’ likelihood of adopting this mobile learning activity 
regularly. Findings indicate that students across all cases expressed high levels of 
digital literacy and low levels of ICT Anxiety about utilising mobile devices for film 
production.  Teachers exhibited mixed initial concerns with the project regarding their 
own Digital Literacy, ICT Anxiety, and ICT Teaching Self-efficacy, which progressed to 
positive views by the end of the project. This indicates that teachers are likely to adopt 
such activities in the future and suggests that this was in part due to students’ 
confidence with the task, as well as the ease and usefulness of implementation. We 
argue science mobile filmmaking utilises students’ existing digital literacy skills and 
can act as an easy-to-implement seed project to overcome teachers’ concerns about 
learning with mobile devices.   
5.3 Introduction 
Currently, there are international calls for both increased engagement with science, 
technology, engineering and mathematics (STEM) and integrated digital technologies 
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pedagogy to prepare students for the future in New Zealand (Ministry of Education, 
2017; Potvin & Hasni, 2014).  The ubiquity of mobile devices, and the myriad 
affordances that they offer, underpin the importance of incorporating them into 
education (Crompton et al., 2016; Park, 2011). In New Zealand, mobile learning 
activities also support the new Digital Technologies Hangarau Matihiko Curriculum 
which is expected to be implemented as a linking strand across all content learning 
areas by 2020 (Ministry of Education, 2017). 
Learner generated digital media has to ability to utilise these cross-curricular skills and 
foster student learning and engagement (Kearney & Schuck, 2005). Student-made 
‘slow-mation’ videos utilising cameras and desktop software have previously been 
found to engage students with science and aid learning (Mills, Tomas, Whiteford, & 
Lewthwaite, 2018).  With the rise of smartphone and tablet technology, students can 
plan, edit, and record short science films on a single device (Martin et al., 2019). While 
positive experiences have been reported for students’ engagement with science mobile 
filmmaking, sustainability and regular adoption by teachers ultimately determines the 
value of such activities. 
The Science Video Project (SVP) was designed as a mobile learning activity for middle 
years classrooms (ages 11-15) to address the dual challenges of science engagement 
and incorporating digital technologies into the secondary classroom. Here we 
investigate the classroom experience and likelihood of teacher adoption of mobile 
filmmaking in the secondary science classroom.  Our research aimed to answer the 
following questions: 
1. What experiences did students and teachers have in the classroom utilising 
mobile devices during the Science Video Project? 
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2. How does the experience of conducting a mobile filmmaking project in the 
science classroom affect teachers’ likelihood of adopting mobile learning 
activities in the future? 
5.3.1 Adoption of mobile learning activities  
When estimating the likelihood of incorporating a new information and 
communications technology (ICT) into their teaching, Davis, Bagozzi, and Warshaw 
(1989) suggested two original factors within their Technology Adoption Model.  
Perceived Ease of Use related to the educator’s feelings on how simple it was for 
teachers to use the new technology.  Similarly, Perceived Usefulness corresponded to 
the degree of worth of a particular activity for teachers’ and their students.  This 
original model has since been extended to better reflect the factors effecting the 
adoption of mobile technology specifically, including Digital Literacy, ICT anxiety, 
and ICT teaching self-efficacy (Mac Callum & Jeffrey, 2014).  ICT anxiety describes 
the level of worry or discomfort that teachers have about using mobile technology for 
learning (Bitner & Bitner, 2002; Mac Callum & Jeffrey, 2014).  Digital Literacy 
corresponds to the level of an educator’s skills in using technologies, and in this case, 
mobile technologies specifically (Hasan & Ahmed, 2010; Markauskaite, 2007).  
Finally, ICT teaching self-efficacy describes the ability of an educator to effectively 
implement the use of a particular digital resource in their classroom (Celik & Yesilyurt, 
2013; Teo, 2009).  In this study we focus on teachers’ development of all five of these 
factors to investigate any changes in their likelihood to adopt mobile technology into 
their classroom.   
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5.4 Methods 
5.4.1 Background to the science video project 
The activities within the SVP are underpinned by multiple learning theories, like many 
mobile learning activities (MacCallum & Parsons, 2016).  Primarily the project is built 
on constructivist and situated cognition theories that have students learning through the 
creation of their own digital artefacts with their peers (Parsons & MacCallum, 2017; 
Wang & Shen, 2012).  The goal of the SVP was to have students utilising their existing 
mobile technology skills to produce a short (<4 min.) science video on a mobile device.  
The project was carried out during normal class times, over a series of four filmmaking 
sessions (Table 5.1) guided by the regular classroom teacher. This type of activity has 
been shown to be effective with tertiary students, but little evidence exists for its use in 
school science classrooms (Clarkson et al., 2018; Speed et al., 2018).   
Table 5.1 The Science Video Project.  Teachers implemented these lessons over four approximately 1-hour class 
periods. Teachers were allowed to adapt the project to their curriculum/content area. 
Session Activities 
1 – Preparation Students have a ‘Film Screening’ of exemplars of the four main types of informational science videos. 
2 – Building a Story Small groups choose a topic, research, and storyboard their movie. 
3 – Filmmaking Students film and edit together their short movie. 
4 - Filmmaking Students film and edit together their short movie. 
 
A set of 16 iPads with iMovie and Camera apps were provided for the duration of the 
SVP from the researchers. While ultimately the goal of this kind of project would be to 
use students' own device in the production of a short film, standardisation of the 
devices in these exploratory case studies allowed for comparison between students, 
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classes, and schools.  Most classrooms had access to other devices such as students’ 
own mobile devices, laptops, or Chromebooks whether these were devices brought to 
school because of the school’s Bring Your Own Device (BYOD) policy or school 
devices.  Because students would typically have access to these devices for a class 
project, we allowed students to utilise them for research purposes only if they wished 
to.  All filming and editing were conducted edited using iMovie for iPad. 
5.4.2 Participants 
The participants in this study were the teachers and students in four middle years 
classes in an urban centre in New Zealand. Two classes were chosen at Year 8 (ages 
11-13) and two at Year 10 (ages 14-15).  Year 8 is the last year of primary school and 
represents the transition into high school.  Year 10 students represent those who are in 
the process of making their course decisions for senior studies where they have the 
opportunity to opt out of courses such as Science or Digital Technologies.  Classes 
were selected purposively to capture student and school diversity in New Zealand 
(Table 5.2) 
Table 5.2 Participating schools (names anonymised for privacy). 
 
School [Year] Age Distinctive Factor(s) ‘Science’ Taught By 
Moana College [10] 14-15 Single sex (female) Science Teacher - A 
St. Duke’s Academy [10] 14-15 Religious special character 
Combined intermediate and 
high school 
Science 
Teacher - B 
St. Duke’s Academy [8] 12-13 
Dragon Valley Middle 
School [7+8] 11-13 
Highest % of non-European 
students in study area 
Primary 
Teacher - C 
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5.4.3 Data collection and analysis 
Student group interviews and teacher interviews were conducted within one week 
before and after the project during daily free periods such as lunch time or homeroom. 
Discussion questions on mobile technology adoption centred on five main factors 
previously shown to affect the adoption of mobile technology (MacCallum, Jeffrey, & 
Kinshuk, 2014). Excerpts from interviews with teachers and group interviews with 
students were first identified based on whether the speaker was commenting on the 
mobile learning experience.  These comments were then coded using the five main 
factors of the Mobile Learning Adoption Framework put forward by MacCallum et al. 
(2014) including Digital Literacy, ICT Anxiety, ICT Teaching Self Efficacy, Perceived 
Ease of Use, and Perceived Usefulness.  Each comment was assigned to one of these 
categories in addition to a valence of positive or negative in order to indicate the nature 
of the comment (Table 5.3). Coding by these categories then allowed for description of 
the three case teachers’ and their four classes’ experiences using mobile devices for 
filmmaking during the SVP.  We classified students and teachers by the proportions of 
positive and negative comments that were made to give them a Low, Moderate, or High 
score on the five adoption factors.   Low represented mostly negative comments, 
Moderate represented a roughly equal amount positive and negative comments, and 
High represented mostly positive comments.  The factor ICT Anxiety was reverse coded 
as having high anxiety corresponded to an overall negative adoption outcome, whereas 
high values for the other factors corresponded to a positive adoption outcome.  
Researcher field notes while observing the mobile filmmaking project were utilised as 




Table 5.3 Mobile Adoption Framework Code Meanings 
 
5.4.4 Consent and ethics 
 Before beginning school recruitment, the following ethical considerations and plans 
were approved by the University of Otago Human Ethics Committee (Appendix I). 
Classes were initially contacted about participating in the Science Video Project 
through school administration with approval from the school principal.  Teachers 
interested in participating gave their consent for the project to occur in their classroom, 
and to have their interviews audio recorded.  As all participating students were minors, 
consent was obtained by their parent or guardian to participate in the project.  An 
information sheet was provided detailing the extent of data collection (video, audio, and 
researcher field notes).  A selection of students was also involved in group interviews, 
which required additional consent (Appendix III) to be obtained so that they could 
Code Meaning When Assigned to Quotes 
Digital Literacy + Confident or experienced using mobile technology for filmmaking. 
Digital Literacy - Not sure how to use technology or very little experience. 
ICT Anxiety + Strong comments showing a heightened concern for using devices and 
naming problems that were expected to arise. 
ICT Anxiety - Openness to trying to use devices and an overall feeling of the project running 
smoothly. 
ICT Teaching Self Efficacy + Expressed confidence that they could successfully implement the Science 
Video Project or other mobile learning activities.  (Teacher’s Only) 
ICT Teaching Self Efficacy - Concern that they could not effectively implement the Science Video Project 
or other mobile learning activities. 
Perceived Ease of Use + The devices and software were simple to use for filmmaking. 
Perceived Ease of Use - The devices and software were difficult to use for filmmaking. 
Perceived Usefulness + Mobile devices generally, or the Science Video Project in particular, were 
described as being beneficial in some way. 
Perceived Usefulness - Mobile devices generally, or the Science Video Project in particular, were 
described as ineffective or not beneficial. 
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participate in this process with the researchers and have their responses audio recorded 
and transcribed. To protect the identity of all participating schools, teachers, and 
students this research account utilises pseudonyms or code names.    
5.5 Findings 
Below we describe teacher and student experiences of using mobile devices for a 
science mobile filmmaking project in relation to five factors known to affect the 
adoption of mobile technology.  Student responses were consistent across classrooms 
and ages, so are presented together.  A summary of the key themes and developments 
during the project are summarised in Table 5.4. 
Table 5.4 Summary of Findings.  Low, Moderate, and High correspond to the level of a particular adoption factor.  
Where there was a change in level between the beginning and end of the project, the two levels are listed separated 
by a “>”. 
 
5.5.1 Students 
For all students across the four case classrooms, Digital Literacy in respect to the skills 
required for making a film on a mobile device was very high.  They also found devices 
generally useful as they offered more portability and functionality than a laptop or 
netbook.  While using devices for research was the most common classroom activity, 
most described previous experiences in and outside of school where they had made 
their own videos before.  These videos were often described as being part of a 
Adoption Factor Students Teacher A Teacher B Teacher C 
Digital Literacy High Moderate Moderate High 
ICT Anxiety Low Moderate High > Moderate Moderate 
ICT Teaching Self 
Efficacy 
N/A Moderate > High Moderate > High High 
Perceived Ease of Use High Moderate > High Low > High High 
Perceived Usefulness High High Moderate> High High 
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classroom activity, for fun in their free time, or via social media.  Their technological 
skills were also revealed when they were asked how they would attempt to overcome a 
filming or editing challenge on the iPads: 
Student 3A:  Ask someone who knows.  I'm sure someone would know.  
Student 2A:  Search it up?  
Student 4A:  I would Google it, yeah.  
Student 1A:  There's probably like, a YouTube tutorial on how to do 
it.  
Student 2A:  I would probably Google it first though. 
Moana College Students (Female, ages 14-15) 
 
Student 2C:  We have three people from our class that always edit 
our stuff before Assembly so we could just ask them and get them to 
teach us or go to YouTube or something.  
Student 3C:  Also, there are icons you can see, that show a little 
drawing of it [help menus]. 
Dragon Valley Students (Mixed, ages 11-13) 
Here students from different schools and different age groups offer numerous strategies 
for finding a solution to a technology problem such as searching the internet, looking 
for tutorial videos, consulting help menus, or asking their peers; none of which relied 
on their teacher.  Students from other classes echoed these strategies, and in one case 
(St. Duke’s [10]) even found it mildly humorous when asked if they would consult their 
teacher for help. Overall, students predicted that making a video on the iPads would be 
quite easy for them to accomplish and found this to be the case. 
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While not worried about the technological skills required to produce their films, 
students did express a few comments reflecting a low-level ICT anxiety. These 
comments mainly centred on their peers not being able to successfully focus and do 
their work because of undesirable behaviours when using devices. Based on their 
previous experiences, they felt that some students misbehaved when using mobile 
devices but identified this as a personal choice of each student to act appropriately or 
not.  As different students described when asked what challenges the class might face: 
Student 4A:  If they actually want to learn, they're going to use them 
the right way  
Student 1A:  It’s their fault if they're on their phone the whole time.   
Student 3A:  When you're doing it properly, its actually really good.  
It works really well.  But when you're abusing it, it doesn't work.   
Moana College Students (Female, ages 14-15) 
 
Student 2B:  People won't end up doing it I reckon.   
Researcher:  You don't think people will finish?  
Student 5B:  Yeah, cause like some people in our class will just muck 
around. 
St. Duke’s [10] (Mixed, ages 14-15) 
While the student’s participating in the group interviews did not express anxiety that 
that they personally would have these challenges, they did predict that some in their 
class would struggle.  This indicates that while they do not personally experience ICT 
Anxiety, they are accustomed to witnessing negative outcomes in some cases when 
using devices.  
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5.5.2 Teacher A: Open to trying 
The teacher at Moana College regularly taught general science for senior high school 
classes (ages 14-18).  She described herself as having average technology skills 
generally but little experience with mobile filmmaking.  She occasionally allowed 
students to use mobile devices for research, but with recent school restrictions on 
websites and devices put in place, she tended to rely on their set of school netbooks.  
While she recognised that portability and a camera were benefits of using devices, 
concerns over inappropriate device usage had kept her from using them more often in 
class.  Before the project, she felt that she could trust the particular class conducting the 
project, but when asked about her other classes she commented:  
Teacher A: …In another class I could imagine a few girls getting a 
bit distracted with the technology, because maybe they're not as 
mature.  That would be the main thing with other classes.  Or take 
videos of each other when it wasn't actually appropriate to do so.  
And then they might share it on their 'stories' or whatever they do 
with that Snapchat stuff. 
These comments are indicative of a higher level of concern over whether any class 
would have negative outcomes when using mobile devices for learning.  Related to this 
was some concern that she was not personally confident in movie making on the iPads.  
However, she felt confident that the students would know what they were doing.  When 
asked whether this was the case during the project, she described: 
Teacher A:  Yes.  Oh, yeah.  No one asked me anything about iMovie.  
No one.  They just did it, they just knew.  Yep, so that was cool. 
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 By the end of the project, she felt confident to conduct a similar type of activity again 
in the future.  Seeing students’ own skills with filmmaking would allow her to focus on 
developing the project as a form of assessment, as she described: 
Teacher A:  I would really like to use it as a tool, as a form of 
assessment… Imagine if we had class set of iPads, and we could 
learn a topic, and at the end you and your group come up with a plan 
of sharing all this information that you just learnt, in an interesting 
and exciting way.  Obviously have a written part, like a script or a 
plan, and then make a video.  How cool would that be?  Getting 
assessed like that... Instead of sitting and doing a test for an hour and 
freaking out about it.   That's how I'd like to carry on with it. 
5.5.3 Teacher B: A mobile critic 
The teacher at St. Duke’s conducted the project with two of her classes, one at Year 8 
(12-13 years old) and one at Year 10 (14-15 years old).  She did not find technology 
challenging in itself but did not have extensive experience with mobile filmmaking.  
She showed enthusiasm for the project but had previously attempted to implement a 
mobile learning activity where students made videos on their mobile devices.  This 
previous attempt had been more trouble than it was worth, so she was wary of the 
SVP’s benefits. 
Teacher B: I find for the amount of effort, you don't seem to get 
anything better that what you would in a poster...the quality isn't that 
much better, but maybe that's experience and knowing how to get it to 
run properly.   
Researcher: Them [the students] knowing how to get it to run, or 
you? 
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Teacher B:  Probably both.  It’s a wee bit outside your comfort 
zone…if you do sort of a more standard activity that doesn't use a 
device to record stuff, then they're in front of you and there's a wee bit 
more of a control thing.   
In addition to expressions over how useful the project would be, her comments also 
express a concern with handing over control to the students.  These comments also 
highlight how a lack of trust in students using devices was inhibiting her from 
employing them more often for learning. Of all the teachers, she expressed the greatest 
anxiety about using devices in the classroom, as she felt that students would not be able 
to focus or would misbehave.  
Unlike the other two participating educators, she had the opportunity to conduct the 
entire project with two different classes and so could work out some of the challenges 
she predicted with the project’s implementation.  When asked how this repetition 
helped, she indicated that: 
Teacher B:  It went well, it was good doing it twice, because the 
second time I was a bit more confident and you knew the pitfalls of 
the first time whereas if you just did it the first time...It went okay the 
first time but, it was easier the second time.  And I don't think it was 
the students necessarily probably was just experience with the 
project… I think it was a really good starting point, and it allows that 
confidence [to do more]. 
Overall, she found the project easier to implement than she expected, and enjoyed have 
the chance to try something new that she had been wanting to attempt for some time, 
but hadn’t had the encouragement to do so: 
Teacher B:  I guess I was surprised at how easy it was.  Like I was 
expecting it to be really tricky to produce the videos.  So, it was good.  
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Cause often you don't get the chance in teaching to have a play with 
something, cause you're so busy doing reports or marking...it’s 
sometimes hard to find time to do those things.  So, it was a good 
opportunity to have some forced time.  And it’s something I've been 
trying to do for a wee while.   
With the confidence to try the project again after conducting it twice, and it being easier 
to implement than she expected, she also expressed a desire to use mobile filmmaking 
as an alternative form of assessment, similar to Teacher A.   
Teacher B: Cause potentially I think it’s got really good flow owns 
particularly for low writing ability kids.  So, the kids that are quite 
strong orally, I think a video provides a really good opportunity for 
them to explain in a medium they are reasonably comfortable with. 
5.5.4 Teacher C: Digitally experienced 
The intermediate teacher from Dragon Valley Middle School was by far the most 
technologically experienced of the three participating educators.  He frequently used 
different types of devices and software for different learning activities, had previously 
taught units on movie making at the school, and had used iMovie with his students 
before to produce short videos.  While he was aware of negative outcomes when using 
mobile devices, he did not present as anxious about these concerns and instead 
rationally discussed the pros and cons of their use.  After describing some behavioural 
issues that can arise, he stated his position quite clearly by adding: 
Teacher C: On the other hand, I'd also add I feel like every kid should 
have one [a device], have something, access to a device at any time at 
school.  Because that is where the world is at your fingertips 
there…[devices] are right up to date, so long as they're becoming 
critical users of that device. 
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Instead, he saw issues that arise when using devices as deeper behavioural issues for 
developing adolescents that need to be worked on that we can help them learn to 
manage their work and learning.  Overall, he felt that devices had the potential to be 
powerful learning tools, and that mobile filmmaking was a great opportunity for 
students to enjoy building their core abilities that did not rely on writing. 
Teacher C:  It’s a medium they're obsessed with.  Y'know...a picture 
tells a thousand words, and a moving picture tells a million… I think 
because they're motivation tends to be higher through that, and the 
students who need the most support are often students who find 
writing a struggle. 
Not only was this teacher confident in his own skills, but he also recognised that his 
students could do most of the device work independently and even surpassed his own 
knowledge, and often gave them the opportunity to learn from each other.   
Teacher C: Using children's expertise, they're better at using those 
machines than I am these days.  They seem to do it on their weekends 
and that… But watching the kids at work on them is just a whole 
other thing.  They don't have any problems, they're really fast. 
5.5.5 Challenges to adoption 
In addition to the adoption factors presented above, teachers mentioned that device 
access could affect their likelihood to conduct the project again. iPads were provided by 
the research team to standardise the experience across the four classes but may have 
made the project appear easier to conduct than if educators had to coordinate device 
procurement and usage themselves. We note that this challenge has two parts: (1) 
having access to devices and (2) usability of school or student owned devices.   
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In relation to the challenge of device access, students working in groups of 3-4 only 
regularly used one iPad. The researchers noted that under half of the iPads available 
were ever being used at one time, indicating that to be successful the project does not 
require 1:1 device usage.  Teacher C offered the idea that: 
Teacher C:  I think everybody needs a device…you wouldn't need 1:1 
but a reasonable amount that you could use for visual text creation 
that you're doing, cause they're really powerful. 
Here the idea has been suggested that access to a small set of mobile devices would 
suffice for film production.  All three teachers also mentioned that their school had 
BYOD policies, and could utilise the mix of tablets, laptops, phones, and netbooks that 
are available.  Investigating the impact of utilising available BYOD resources in a 
similar mobile filmmaking project would be an interesting area of further research.  
5.6 Implications 
In this multiple case study, we have explored the experience of three teachers and four 
classes of their students using iPads for science mobile filmmaking.  While this small 
sample size does not allow generalisation to all classrooms, the results do offer 
implications for future research and teaching practice regarding mobile filmmaking and 
the adoption of mobile devices with middle years students and teachers.   
Overall, we found that making movies on mobile devices was an easy, enjoyable, and 
useful activity for students. While they exhibited a few concerns about their peers’ 
behaviour using devices, they were overwhelmingly confident and adaptable with their 
mobile device skills.  The varied prior experiences that the three participating teachers 
brought to the project reflect how a similar activity can affect technology adoption 
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beliefs differently.  Teacher A had mild concerns initially related to student behaviour 
and her limited technology skills. She was open to trying the project and was excited to 
find how beneficial it was as a new way of assessing her students.  Teacher B held 
strong opinions against device usage and questioned its benefit to students but found 
the project easier than she expected and experienced a new confidence after trying it.  
Teacher C was already likely to be an adopter of mobile devices in the classroom, and 
had his views solidified by getting to see his students put their technology skills to use 
and give them a way to communicate in a manner they enjoyed. Teachers’ initial 
concerns related to Digital Literacy, ICT Anxiety, ICT Teaching Self Efficacy, and 
Perceived Usefulness progressed toward positive views for all factors by the end of the 
project.  This progression indicates a likelihood of adopting this kind of mobile learning 
activity in the future.   
It is our assertion that mobile filmmaking offered three opportunities that collectively 
allow teachers to experience a successful mobile learning activity which increases their 
likelihood of adoption.  First, we found all students to have high existing levels of 
Digital Literacy and low levels of ICT Anxiety with mobile filmmaking, which may not 
be true for other technologies or programmes.  This allowed teachers to bypass 
concerns about their own Digital Literacy and the Perceived Ease of Use of the project.  
Second, giving students an authentic and creative activity on the mobile devices with a 
timeline kept them from engaging in the kinds of negative behaviours that had been 
causing ICT Anxiety for teachers.  Third, a positive experience with trying the project 
gave (or reaffirmed) teachers’ confidence in conducting a mobile learning activity. It is 
our assertion that starting small with an activity like mobile filmmaking, which grows 
on students’ existing digital literacy skills, may offer teachers the opportunity to 
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simultaneously engage their students with classroom content and develop positive 
views toward adopting this kind of mobile learning activity. 
Future research on students’ learning outcomes and video type would further illuminate 
likelihood of adoption of such a project. This study was limited by relying on teachers’ 
indication of continued adoption, so it would be of interest to conduct a longitudinal 
study into the long-term effects of the project, and whether experiences with mobile 
filmmaking carry over to the adoption of other mobile learning activities in the 
classroom.  While teachers suggested future iterations of the project would be possible 
with the devices typically available, it would be interesting to investigate the 
implications of utilising devices owned by the school or students as opposed to those by 
researchers.  We also note that while our small sample of teachers represented a variety 
of standpoints on mobile adoption, there may exist groups of educators with other 
perspectives which would be interesting to classify in further study.   
5.7 Acknowledgments 
We would like to thank the teachers who volunteered their class time to try something 
new for their students, as well as the University of Otago for the Doctoral Scholarship 
that supported the first author in this research.  
5.8 Reflection 
The analysis presented in this chapter helped me to clarify and expand on the 
assumptions that I had about why mobile filmmaking might work to improve student 
engagement with science.  Evidence from the literature and anecdotally from personal 
experience led me to believe that using digital technologies with middle years students 
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was likely to impact positively on engagement, but I was not sure whether educators 
would think the activity was worth the effort.  By looking at my data through a new 
lens of technology adoption, I was able to see that mobile filmmaking is particularly 
effective because students are familiar with the medium and this takes anxiety/pressure 
off teachers to be the technology masters in the classroom.  Looking at the data through 
a new lens was not a strategy I had utilised in the past and was very surprised to 
uncover new interpretations from the same materials.  As a researcher, this has led me 
to not only be more aware of the theoretical lens I may be utilising in my work, but also 
of the biases that I bring as a person despite best efforts to be objective. 
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Chapter 6:  Synthesis 
In the previous three chapters, I have presented the investigations and their results 
which make up the work of this thesis.  Though these studies were published as 
separate manuscripts, they all focus towards determining the impact of mobile 
filmmaking on student engagement with science.  Improving science engagement for 
school age students has become an increasingly important educational issue (Fredricks 
et al., 2016; Tytler & Osborne, 2012; Tytler et al., 2008).  Humanity’s greatest 
challenges and decisions rely on accurate communication and understanding of 
scientific information. It is simply not enough to prepare the next generation of 
scientists - every individual deserves a basic level of scientific literacy to participate as 
an active and informed citizen. 
For many, the pursuit of science can be fostered or broken by the experience of science 
at school (Lindahl, 2007; Lyons, 2006; Osborne et al., 2003).  Internationally, research 
evidence has supported a general drop-off in engagement between primary and 
secondary schooling (Potvin & Hasni, 2014; Tytler & Osborne, 2012; Tytler et al., 
2008).  Nations like the United Kingdom (Archer et al., 2013; DeWitt & Archer, 2015) 
and Australia (Tytler et al., 2008) have gone at length to understand the patterns in 
student disengagement from science, and gone on to find tailor-fit solutions for the 
challenges they uniquely face.  While there is enough evidence of similar trends in 
disengagement in New Zealand, understanding how engagement changes over the 
middle years is still unclear (Chapter 3). 
Like the field of science communication itself, the goals of this thesis spanned both 
theory and practice.  The first goal was to contribute new evidence to a relatively sparse 
 113 
collection of work about student engagement with science in New Zealand. The second 
goal was to develop a teaching intervention that both improved student engagement in 
the science classroom, but also - critically - would be simple for any educator to 
implement.  In this final section, I return to the research questions and summarise and 
synthesise the main findings from my research and discuss limitations and promising 
areas of further development in research and practice.   
6.1 Research Question 1: What is the state of student engagement 
with science in New Zealand? 
In my review of the literature, I found that while student engagement with science had 
been extensively researched internationally, it has been studied only sparsely in the 
New Zealand context (Chapter 3).  Results of large-scale assessments such as the 
Programme for International Student Assessment, the Trends in Mathematics and 
Science Study, and the National Monitoring Study of Student Achievement in New 
Zealand point toward a decline in student engagement with science somewhere 
between the end of primary and beginning of secondary school (Caygill, Singh, et al., 
2016a, 2016b; Educational Assessment Research Unit & New Zealand Council for 
Educational Research, 2017; Kirkham & May, 2016).  However, I also found that 
despite regular evidence of high engagement in primary school, and lower engagement 
during secondary school, there have been no studies located in the New Zealand 
context across this transition in order to identify where teaching interventions might be 
targeted to maintain engagement with science. 
The lack of data needed to investigate these areas of concern inspired the survey of 
science engagement detailed in Chapter 3. The survey was conducted with 429 students 
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from Years 7-10 in Otago, New Zealand and found that trends in engagement are much 
more complex than routine international assessments describe. In my analysis of the 
survey, I found that the commonly discussed ‘decline in science engagement’ over the 
transition from primary to secondary schooling was only found when discussing school 
science, not when considering other factors such as science in students’ futures or 
outside of school.  Furthermore, older students already in secondary school were more 
likely to indicate they wanted to pursue post-compulsory science even though they had 
lower interest levels than younger students.  This suggests that importance of science 
for future aspirations might affect student choice to pursue post-compulsory science 
more than general interest.  The clearest finding of the study was that students in all 
year levels across this boundary were mostly ambivalent towards science, having 
neither strongly positive nor negative opinions which goes against common rhetoric 
that there is a decline in student engagement with science.   
6.1.1 Implications 
Taken together, this study indicates that the development of science engagement for 
New Zealand school students is a highly complex process and cannot be characterised 
as a simple decline that occurs over school years.  By surveying a group spanning the 
middle years transition, it was revealed that most students have ambivalent views, 
neither strongly positive nor negative, towards science across the middle years 
transition.  This study could be further expanded upon by better understanding how 
individual trajectories in student engagement with science develop.  This may provide 
valuable insight into how differences between students manifest in regard to their future 
science aspirations and literacy.  The ASPIRES study of UK youth across the transition 
from primary to secondary school (Archer et al., 2013), allowed for the identification of 
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specific challenges for students who do and do not see themselves in science.  A 
longitudinal study which monitored students’ science engagement during the transition 
to secondary schooling could provide new insights into the New Zealand education 
context. However, as discussed in Chapter 3, longitudinal studies face a number of 
challenges such as the resources and time to conduct them and that they run the risk of 
becoming less relevant as the context changes. While this should not rule out a long-
term study of engagement in science, research endeavours which can be responsive and 
adaptable ought to be considered.  Osborne et al. (2003) suggests that instead of trying 
to understand the factors that affect engagement trajectories, it could be more helpful to 
listen to student opinions on the kinds of teaching or activities that they find engaging, 
encourage their implementation, assess outcomes and then adapt further.  Results of the 
mobile filmmaking project described in Chapter 4 would support a similar action 
research type approach whereby engaging teaching practices are identified, re-
implemented, and then reassessed in cycles.  This could be done by researchers, or 
more convincingly, through Youth Participatory Action Research which would have 
students identify problems with engagement and suggest their own methods of 
improvement and assessment of outcomes (Ozer, 2017).   Instead of following single 
students through their studies in a purely longitudinal study, an iterative approach could 
identify, adapt, and implement engaging teaching strategies rapidly, as well as build a 
picture of how student interests change over time.  For example, the students in this 
study found mobile filmmaking, an activity current adolescents enjoy in their everyday 
lives, much more engaging than their typical class activities.  However, if the project 
was repeated over time, the novelty of making a video might begin to wear off or 
students develop other interests or preferences that they want to incorporate.   
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To illustrate, at the start of my thesis studies in 2016, adolescents were regularly found 
creating content platforms such as Instagram and Snapchat on mobile devices that are 
primarily structured with photo, video, and narration.  This supported the 
conceptualisation of this thesis research whereby students made science films on 
mobile devices.  However, throughout the course of conducting this thesis research, 
social media platform TikTok has rapidly expanded during 2018-2019 (Omar & 
Dequan, 2020).  The new platform has users create short-form videos aligned with 
music or sound recordings.  While students found video making engaging at the time 
the mobile filmmaking project was conducted, as social media platforms changed, 
students may have wanted to create or incorporate TikTok-style short form videos with 
music into the project.  With an action-research oriented approach building on the 
initial results of this thesis, the mobile filmmaking project could be adapted to 
incorporate what students find engaging at the time research is conducted or make 
changes to aspects that aren’t working.  While one could say that mobile filmmaking 
has been successful in improving student engagement in their science classes, it may be 
more insightful for future to research to say that engagement was improved through 
utilising current technological trends and preferences of adolescents applied to their 
science learning activities. 
Furthermore, the results of my survey also indicate that while inspiring interest is 
important for student engagement, curricula which show the importance of science in 
students’ lives and future careers (whether directly in science or otherwise) might 
encourage students to pursue post-compulsory science and improve their scientific 
literacy before leaving school.  Student responses from the survey showed that despite 
older students strongly disliking their science classes, they were the most likely to 
indicate they would pursue post-compulsory science and saw the importance of science 
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in their future careers.  This is a similar outcome to the Staying in Science projects 
which were conducted with senior secondary students in New Zealand on their 
transition from secondary to tertiary study (Hipkins & Bolstad, 2005; Hipkins et al., 
2006).  The persistence of this pattern with younger age levels than those assessed in 
the Staying in Science project suggests that middle years levels (Years 7-10), at the 
least, ought to be focused towards making science curriculum and pedagogy relevant to 
students’ lives.  The positive impacts of the mobile filmmaking project further stress 
the effectiveness of making science more engaging by changing pedagogy and the ways 
students are taught, rather than solely making content more relevant to their lives. 
6.2 Research Question 2: Do students become more engaged in school 
science as a result of creating their own science films on mobile 
devices? 
The survey conducted in Chapter 3 found that engagement seems to be extremely 
variable over the middle years of schooling in New Zealand.  There were not clear 
drop-off points in student engagement with science that called for intervention, but 
rather the whole time period appeared to be characterised by ambivalent student views.  
For this reason, the mobile filmmaking project was conducted with students in key 
transition years.  At Year 8 (ages 12-13) students were in their final year of primary 
school, and at Year 10 (ages 14-15) students were preparing to enter senior schooling 
where they could make their first non-compulsory course choices. Echoing the 
independent group of students from the survey (Chapter 3), students participating in the 
mobile filmmaking project initially shared ambivalent feelings about their engagement 
in science class.  The experience of making short science videos on familiar mobile 
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devices switches on student interest, which increased emotional and behavioural 
engagement (Chapter 4).   
The process of making videos on mobile devices improved student engagement in two 
major ways.  First, students had the opportunity to bring themselves and their creativity 
into their science learning as they constructed their science films.  Related to this, 
Chapter 4 also suggested that part of the students’ confidence in the task was not only 
in bringing their own creativity, but also the opportunity to express themselves in a 
digital medium they were comfortable with.  In both cases, these attest to mobile 
filmmaking as an activity which fosters students’ emotional engagement in the science 
classroom.  While many calls have been made for content to be made more relevant to 
students’ lives (Hipkins & Bolstad, 2005; Hipkins et al., 2006; Tytler et al., 2008) in 
order to improve science engagement, the mobile filmmaking project shows that 
making the methods of teaching match to students’ interests also provides a promising 
strategy to improve engagement.  That is, while mobile filmmaking hooks students’ 
emotional engagement as they feel that is fun and enjoyable, the activity also switches 
on students’ behavioural engagement as they enjoy the way that the work to do this 
activity.   
In the New Zealand context, this call to encourage content, activities, and resources 
which are relevant to students lives, is further supported by calls for specialised training 
for middle years educators on the unique learning and engagement needs of early 
adolescent students in Years 7-10 (Shanks, 2010; Shanks & Dowden, 2019). 
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6.2.1 Implications 
A critical limitation of this project, and perhaps most studies that are interested in how 
young people develop, was time available to conduct the study.  Progress with the 
fieldwork portion of this project was often controlled by curriculum and assessment 
demands, student and teacher timetables, outcomes of ethical applications, and school 
holidays, trips, and events. While engagement was found to improve as a result of 
mobile filmmaking for individual classes, questions remain as to the long-term effects 
if such activities became regular in the classroom, which is another area for future 
research.  This could primarily be addressed in a long-term investigation into how 
student engagement and teacher experience are affected by repeated iterations of 
mobile filmmaking in the classroom across whole school years, and potentially building 
on these results with an action-research oriented approach as discussed previously.   
Students in this study found endless writing activities one of the primary reasons for 
their disengagement in science class.  Could it be that repeated mobile filmmaking 
projects had the same affect?  Would students be told to get their mobile devices out to 
make a video and groan, “Not again!”?  And if that were their response, would it be due 
to tedium with the task or the tool?  Novelty is certainly an promising method for 
switching on interest (Crick, 2012). My results identified that the technological and 
social aspects of filmmaking improved engagement, and if it were found that repeated 
video making projects did not sustain improved engagement, it may be beneficial to 
broaden the scope of potential student generated digital media on mobile devices such 
as making other forms of visual media such as animations (Mills et al., 2018), creating 
virtual and augmented reality activities with applications like Metaverse (Mac Callum 
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& Parsons, 2019), or using collaborative tools like Flipgrid for video-based discussions 
or digital portfolios (Johnson & Skarphol, 2018).  
Finally, a longitudinal investigation of the effects of mobile filmmaking solely or in 
combination with other forms of student generated digital media would allow for 
deeper investigation into the development of cognitive engagement and learning 
outcomes.  While this thesis research presented one possible strategy for improved 
engagement that was found successful, further research is needed into how other 
strategies integrating science communication or content creation with mobile devices 
into the classroom could improve how students learn and engage with subject content. 
6.3 Research Question 3: What are the challenges and benefits of 
incorporating student-made films on mobile devices into science 
classes for both students and teachers? 
6.3.1 Key competency development 
Beyond engagement, students and teachers benefited from the mobile filmmaking 
project in the development of cross-curricular and personal capabilities.  The results of 
Chapter 4 indicate that working with others to create their films encouraged students to 
utilise project and group management strategies, sometimes aided by their 
teacher.  Additionally, the process of science storytelling allowed students to consider 
how science is communicated, a key theme in the Nature of Science strand meant to 
integrate across science concepts (Ministry of Education, 2007).  These skills relate to 
the Key Competencies in the New Zealand Curriculum: thinking, using language 
symbols and texts, managing self, relating to others, and participating and contributing 
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(Ministry of Education, 2007). Recent evidence indicates that Mathematics and Science 
teachers are least likely to facilitate Key Competency development in their teaching 
(Bonne & MacDonald, 2019).  These findings suggest that mobile filmmaking and 
potentially other science communication activities would be particularly advantageous 
to aid in student development in the science classroom.    
6.3.2 Digital technologies integration 
My thesis research also indicates that beyond the incorporation of student key 
competency development, mobile filmmaking allowed for the integration of cross-
curricular learning, especially in digital technologies (Chapter 4). The beginning of the 
2020 academic year will mark the beginning of a potential technological revolution in 
the education system, as all schools will be required to integrate competencies from the 
Digital Technologies curriculum into all content areas for students in Years 1-10 
(Ministry of Education, 2017).  This area has two main goals, improving computational 
thinking and designing digital outcomes, the latter of which mobile filmmaking applies 
to directly.  The most recent report from the Education Review Office indicates that in 
a survey of schools as of July 2019, a concerning 7% of principals felt that their staff, 
“had a quite good understanding, and enough knowledge and skills to start to 
implement the [Digital Technologies] curriculum content.” (Education Review Office, 
2019, p. 16) suggesting that few teachers will be prepared to integrate digital 
technologies into their classrooms. 
Educators will require significant professional development in the coming months and 
years to become confident with digital technologies.  While the mobile filmmaking 
process did not include discrete professional learning for teachers, the analysis in 
Chapter 5 suggested that a positive experience with mobile filmmaking gave teachers 
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confidence to incorporate this type of digital learning activity in the future. Simple 
digital activities building on existing student technology skills could be the way 
forward for educators not yet confident with technology integration in the classroom.  
This could be encouraged through initial teacher education and professional 
development which build teachers ability to audit and utilise the existing technological 
skills of their students, rather than upskilling in specific software, hardware, or 
activities which are foreign to students and teachers. 
6.3.3 Challenges 
Teachers experienced two main types of challenges in relation to integrating mobile 
filmmaking into the classroom: time and resources.  While mobile filmmaking would 
not take a great deal of time to plan, finding the right amount of in-class time for 
making videos was suggested as a potential challenge for educators in future 
iterations.  The streamlined project structure in this study had a fast tempo, but this kept 
students on track.  Therefore, if teachers were considering extending the project to 
include deeper lessons on film production, communication, or scientific concepts, 
teachers would need to do so judiciously.  Given the research evidence presented in this 
thesis shows the value of mobile filmmaking interventions, it is worth considering how 
the challenge of time might be overcome.   
The results of Chapter 5 indicated that teacher anxiety about implementing mobile 
filmmaking was overcome by existing student digital literacy.  Because of students’ 
familiarity with digital devices and mobile filmmaking production, pressure was 
removed from educators to plan and prepare every detail of the filmmaking process.  
This decreased pressure allowed educators to have a positive experience trialling the 
activity, which led to their likelihood to adopt similar activities in the future.  For this 
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reason, it would be advisable for educators to ‘start where they are’ with mobile 
filmmaking utilising existing devices, student preferences, and available time 
regardless of how minimal this may be.  Production of discussion videos as short as 15 
seconds with online platform Flip grid have been found to improve social learning and 
engagement (Green & Green, 2018) and offers a very time-sensitive entry into student 
generated video activities that could help educators and students prepare resources, 
procedures, and time estimates for the integration of longer form video projects in the 
future. 
Having successfully demonstrated that mobile filmmaking is a way to improve student 
engagement with science and cross-curricular skills, future investigations are certainly 
warranted in determining the activity’s precise effects on Science content learning, Key 
Competency development, and Digital Technology skills. This could include, but is not 
limited to, comparing mobile filmmaking to typical activities or to other forms of 
science communication activities in the classroom such as the creation of a live science 
show, a scientific poster, or a work of scientific journalism.  Knowing that access to 
resources may be an issue for implementation in the future, it may also be informative 
to investigate the specific challenges associated with using a student’s own device, as 
opposed to the controlled experience of using provided tablets in this research project.   
6.4 Conclusion 
The goals of this thesis were to better understand student engagement with science in 
New Zealand and how it might be improved by a feasible mobile filmmaking 
activity.  Taken together, the results of this thesis research indicate that making films 
on mobile devices can be an effective method to increase student engagement in the 
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science classroom during the middle years of school when students are uncertain about 
how science fits into their lives, learning, and future.  This type of project has been 
especially successful due to the use of mobile devices, which activate students’ interest 
and allow them to express their creativity and work with others. This work contributes 
to ongoing discussions in the fields of science communication, science education, and 
educational technology and contributes a practical, engaging, and research-based 
activity at the intersection of all three fields, which educators can realistically 
implement in the classroom.  Currently, and into the future, young people are entering 
into a world buried in global issues like climate change and disease epidemics, and 
their education needs to support them in developing the skills to tackle those issues.  
Though it is a small starting step, activities like mobile filmmaking which encourage 
students to become active communicators instead of passive consumers of information 
give them the opportunity not only to engage with science, but to infuse their learning 




I would like to close this thesis with two informal vignettes which brought new 
meaning to my research in the final stages of my doctoral journey. 
* * * * * 
The day before I submitted my thesis, I had an altogether unexpected but wonderful 
culmination to this project.  I visited a local school to speak about a new course I teach 
at the university.  My course focuses on sustainability in agriculture, and as I 
understood, the class I was visiting was doing a project related to sustainability and I 
was there to present a real-life example.  I knew the school as it had been one of the 
case sites I conducted the Science Video Project with two years prior.  When I arrived, 
I was surprised to find out that the teacher I worked with for my thesis research was 
part of organising the event and was very excited for me to return after the success of 
the Science Video Project.  I was told that the students I was about to meet were 
working on a new cross-curricular project, coordinated jointly by their Science and 
Media Studies teachers.  They would be working in teams to make their own 
documentaries on sustainability issues important to them. 
The teaching staff admitted they did not have a lot of funding for equipment, but it 
wasn’t a worry...They wanted to try using students’ own devices this time.  
* * * * * 
While the majority of my doctoral journey took place between 2016-2019, the final 
stages were carried out between Jan-June 2020 amongst the outbreak of novel 
coronavirus SARS-COV-2 and the COVID-19 pandemic.  I would like to acknowledge 
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the work that has been and will be done to understand this disease and its impacts on 
our health, wellbeing, and education.  The global pause allowed me to reconsider the 
world my thesis was entering, and I wanted to record some of those thoughts here.  
New Zealand’s first case on February 28th coincided with the beginning of the 
Southern Hemisphere academic year.  When the four-week national lockdown was 
announced on March 23rd, primary and secondary schools were just completing their 
first term. My first-year tertiary students had about two weeks of normalcy at the start 
of the semester, two more of heightened restrictions, and then were advised to go home 
or remain in their university accommodation for the entirety of the lockdown while 
teaching staff scrambled to move entire courses online. 
There will be years of research stemming from the rapid shift toward distance/ 
online/digital learning over these last few months. Amongst this rather surreal 
experience, it became evident that: (1) it is absolutely possible for all types of educators 
to utilise technology when they have to, and (2) having technology is not the same as 
being engaged.  As we transition to a new normal, I hope educators, and those who 
train them, remember what we learned and were capable of when we all had to become 
creators with digital technologies instead of consumers and that we can encourage that 
shift through leveraging activities like student generated digital media to encourage 
creativity, learning, and engagement in our students. 
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Manager, Academic Committees, Mr Gary Witte
17/076
Professor L Davis
 Centre for Science Communication
133 Union St East
Dear Professor Davis,
I am again writing to you concerning your proposal entitled “Investigating Otago students’
interest in science”, Ethics Committee reference number 17/076.
Thank you to Kaitlyn Martin, Student Investigator on the above project, for her e-mail of 7th
June 2017 with response and revised documentation attached addressing the issues raised
by the Committee.
On the basis of this response, I am pleased to confirm that the proposal now has full ethical
approval to proceed.
Approval is for up to three years from the date of this letter. If this project has not been
completed within three years from the date of this letter, re-approval must be requested. If
the nature, consent, location, procedures or personnel of your approved application change,
please advise me in writing.
The Human Ethics Committee asks for a Final Report to be provided upon completion of the







 c.c. Professor L S Davis  Director   Centre for Science Communication
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Appendix II: Information and Consent Forms 
(Survey) 
Invitation letter for principals and school leadership 
[Reference Number: 17/076] 
 [Date] 
 
INVESTIGATING OTAGO SECONDARY STUDENTS INTEREST IN 
SCIENCE 
INVITATION TO PARTICIPATE 
 
Dear School Principal and Leadership, 
 
Thank you for taking time to consider participating in this research study which aims to 
investigate student interest in science.  The study involves a low-risk survey which will 
ask students in years 7-10 about their attitudes towards science, interest in specific 
science topics, and community science projects they would be interested in.   
 
This study is the first phase of doctoral research for Kaitlyn Martin, whose work aims 
to develop engaging teaching interventions for secondary science classrooms.  It is 
important to identify the specific challenges and interests that Otago students have, so 
that targeted teaching interventions can be developed for our community.   
 
Should you and the school leadership confirm that your school would like to be 
involved in the study, the suggested procedure will be for Miss Martin to come to your 
school and visit classrooms to inform students of the survey.  Students will be provided 
with information and consent forms (also attached here) which must be given to their 
parents, signed, and returned on the day of the survey in order for students to 
participate.  Miss Martin will be working with you to carry out this procedure in a way 
that best fits the requirements of your school community and leadership. 
 
Visiting classrooms to inform the students of the study should take ~5 minutes per 
class.  The survey itself should take no longer than 15 minutes and can be conducted at 
lunch time or another free period as suggested.  To thank the students for volunteering 
their time to take the survey, we would like to provide them with a light lunch.  To 
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thank the schools for participating, a summary report of the research findings will be 
provided to the Principal. 
 
Please consider the attached Information Sheet which includes finer details of the 
study, the consent form, and the questions that will be asked of students.  I will follow 
up on (DATE: 1 WEEK FROM SENDING), but if you have any questions or would 
like to enrol your school sooner, please contact us using the details below.  
 




Information sheet and for principals and school leadership 




INVESTIGATING OTAGO SECONDARY STUDENTS INTEREST IN 
SCIENCE 
INFORMATION SHEET FOR 
Principals and School Leadership 
 
Thank you for showing an interest in this project.  Please read this information sheet 
carefully before deciding whether or not to participate.  If you decide to participate, we 
thank you.  If you decide you want your school not to take part, there will be no 
disadvantage to your students, and we thank you for considering our request.   
What is the Aim of the Project? 
This low-risk survey will identify how students in Otago view science in their lives, 
schools, and future. The information from this study will help guide the second phase 
of Kaitlyn Martin’s doctoral research that aims to develop ways for school science to be 
more engaging for students. 
What Type of Participants are being sought? 
Students in years 7-10 in schools throughout Otago are invited to participate.  A light 
lunch will be provided by the researcher.  No individual student data will be 
identifiable in the summary report provided to school leadership at the end of the 
project.   
What will Participants be Asked to Do? 
Should you agree for your school to take part in this project, students will be asked to 
answer a series of survey questions using our iPads that describe his/her interest in 
science, science topics he/she enjoys, and questions he/she may have for scientists.   
The survey should not take longer than 15 minutes, after which your students will be 
provided with a light lunch in appreciation for volunteering their time.   Vegetarian, 
vegan, gluten free, and other dietary requirements (as indicated on permission sheet) 
will be catered for. 
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Please be aware that at any time, students (or their parents) can decide not to take part 
in the project without any disadvantage to themselves of any kind. 
What Data or Information will be Collected and What Use will be Made of it? 
The answers to the survey questions and the schools that have completed the survey 
will be the only data collected.  The only personal questions will ask your students’ 
age, ethnicity, gender and school year level.  This information will allow us to make 
comparisons between different students. The data will be accessed by Kaitlyn Martin 
(PhD student) and her two university supervisors Professor Lloyd Davis and Dr Susan 
Sandretto.   
The answers to the survey questions (data) will be securely stored in such a way that 
only those above have access to it. Data obtained as a result of the research will be 
retained for at least 5 years in secure storage. Any personal information held on the 
participants may be destroyed at the completion of the research even though the data 
derived from the research will, in most cases, be kept for much longer or possibly 
indefinitely. 
The results of the project may be published in academic journals and a thesis which 
will be available in the University of Otago Library (Dunedin, New Zealand) and every 
attempt will be made to preserve yours and your students’ anonymity.  Students will 
not be identified individually, and schools will be given pseudonyms in publishing to 
ensure that no one can be identified.   
Can Participants Change their Mind and Withdraw from the Project? 
To approve your students’ participation in the survey, parents will return the consent 
sheet attached to their information sheet.  At any time before survey submission, 
students (or their parents/guardians) can change their minds and withdraw from the 
project without any disadvantage to him/her-self of any kind. Please be aware that once 
the survey is submitted, results are stored anonymously, and therefore cannot be 
retrieved for deletion.   
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free 
to contact either: 
Kaitlyn Martin                  Dr. Lloyd S. Davis 
Department of Science Communication      Department of Science Communication 
03 479 9465         021 617 176 
kaitlyn.martin@postgrad.otago.ac.nz         lloyd.davis@otago.ac.nz 
 
 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome. 
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INVESTIGATING OTAGO SECONDARY STUDENTS INTEREST IN 
SCIENCE 
INFORMATION SHEET FOR 
PARENTS/GUARDIANS OF SURVEY PARTICIPANTS 
 
Thank you for showing an interest in this project.  Please read this information sheet 
carefully before deciding whether or not to participate.  If you decide for your student 
to participate, we thank you.  If you decide for your student not to take part, there will 
be no disadvantage to your student, and we thank you for considering our request.   
 
What is the Aim of the Project? 
This low-risk survey will identify how students in Otago view science in their lives, 
schools, and future. The information from this study will help guide the second phase 
of Kaitlyn Martin’s doctoral research that aims to develop ways for school science to be 
more engaging for students. 
 
What Type of Participants are being sought? 
Students in years 7-10 in schools throughout Otago are invited to participate.  To show 
our appreciation for students volunteering their time, a light lunch will be provided by 
the researcher.  No individual student data will be identifiable in the summary report 
provided to school leadership at the end of the project.   
 
What will Participants be Asked to Do? 
Should you agree for your student to take part in this project, he/she will be asked to 
answer a series of survey questions using our iPads that describe his/her interest in 
science, science topics he/she enjoys, and questions he/she may have for scientists.   
 
The survey should not take longer than 15 minutes, after which your student will be 
provided with a light lunch in appreciation for volunteering his/her time.   Vegetarian, 
vegan, gluten free, and other dietary requirements (as indicated on permission sheet) 
will be catered for. 
 
What Data or Information will be Collected and What Use will be Made of it? 
The answers to the survey questions and the schools that have completed the survey at 
will be the only data collected.  The only personal questions will ask your student’s 
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age, ethnicity, gender and school year level.  This information will allow us to make 
comparisons between different students. The data will be accessed by Kaitlyn Martin 
(PhD student) and her two university supervisors Professor Lloyd Davis and Dr Susan 
Sandretto.   
 
The answers to the survey questions (data) will be securely stored in such a way that 
only those above have access to it. Data obtained as a result of the research will be 
retained for at least 5 years in secure storage. Any personal information held on the 
participants may be destroyed at the completion of the research even though the data 
derived from the research will, in most cases, be kept for much longer or possibly 
indefinitely. 
 
The results of the project may be published in academic journals and a thesis which 
will be available in the University of Otago Library (Dunedin, New Zealand) and every 
attempt will be made to preserve your student’s anonymity.  Students will not be 
identified individually, and schools will be given pseudonyms in publishing to ensure 
that students cannot be identified.   
 
Can Participants Change their Mind and Withdraw from the Project? 
To approve your child’s participation in the survey, please return the attached consent 
sheet.  At any time before survey submission, students (or their parents/guardians) can 
change their minds and withdraw from the project without any disadvantage to him/her-
self of any kind. Please be aware that once the survey is submitted, results are stored 
anonymously, and therefore cannot be retrieved for deletion.   
 
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free 
to contact either: 
Kaitlyn Martin   and    Dr. Lloyd S. Davis 
Department of Science Communication           Department of Science Communication 
03 479 9465         021 617 176 




This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 




Consent sheet for parents/guardians   





INVESTIGATING OTAGO SECONDARY STUDENTS INTEREST IN 
SCIENCE 
CONSENT FORM 
PARENTS/GUARDIANS OF SURVEY PARTICIPANTS 
 
PLEASE RETURN BY: (DATE OF SURVEY) 
 
I have read the Information Sheet concerning this project and understand what it is 
about.  All my questions have been answered to my satisfaction.  I understand that I am 
free to request further information at any stage. 
I know that: - 
1. My child’s participation in the project is entirely voluntary; 
2. I am free to withdraw my child from the project at any time up until survey 
submission without any disadvantage; 
3. Raw data on which the results of the project depend will be retained in secure 
storage for at least five years 
4. A light lunch will be provided if my child would like refreshments. 
5. The results of the project may be published and will be available in the 
University of Otago Library (Dunedin, New Zealand) but every attempt will be made to 
preserve my child’s anonymity.  
 
I agree for my child to take part in this project. 
 
............................................................................   ............................... 
       (Signature of parent/guardian)    (Date) 
 
............................................................................. 
       (Name of child) 
 
............................................................................. 
       (Dietary Requirements) 
 
This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research, you may contact the Committee through the Human 
Ethics Committee Administrator (ph +643 479 8256 or email gary.witte@otago.ac.nz). Any issues you 
raise will be treated in confidence and investigated and you will be informed of the outcome.  
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Investigating Otago secondary students’ interest in science 
INFORMATION FOR STUDENTS 
 
Thank you for taking time to be in our survey! 
 
This survey is being done with many students in Otago.  Kaitlyn Martin and the other 
researchers she works with are trying to make your school science class as exciting as 
possible, but first we’d really like to know what you think about science! 
 
During the survey you will use an iPad to answer ~30 questions that ask you about: 
• How you feel about science 
• How old you are/what year level you’re in 
• What topics interest you 
• Questions you have for scientists 
 
The survey should only take ~10 minutes, and when you’re finished you are welcome 
to have a light lunch if you’d like! 
 
Kaitlyn and her research team are the only people who will see the answers that you put 
in the iPad. We will keep your answers for 5 years, after that, we will throw it away.  
  
If you ever have any questions you can have a parent or teacher contact Kaitlyn and her 
research team at:  
 
Kaitlyn Martin – kaitlyn.martin@postgrad.otago.ac.nz  
03 479 9465 
 
Dr. Lloyd Davis – lloyd.davis@otago.ac.nz   
021 617 176 
 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome. 
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Investigating Otago secondary students’ interest in science 
CONSENT FORM FOR STUDENT PARTICIPANTS 
 
I have been told about this study and understand what it is about. All my questions have 
been answered in a way that makes sense. 
 
I know that: 
 
1. Participation in this study is voluntary, which means that I do not have to take part if 
I don’t want to, and nothing will happen to me. I can also stop taking part at any time 
and don’t have to give a reason. 
 
2. Anytime I want to stop, that’s okay. 
 
3. If I don’t want to answer some of the questions, I can choose ‘I don’t want to 
answer’. 
 
4. If I have any worries or if I have any other questions, then I can talk about these with 
Kaitlyn. 
 
5. The computer file with my answers will only be seen by Kaitlyn and the people she 
is working with. They will keep whatever I say private. 
 
6. I can help myself to light lunch if I’d like to. 
 
7. Kaitlyn and the people she works with will write up the results from this study for 
their University work. The results may also be written up in journals and talked about at 
conferences. My name will not be on anything Kaitlyn writes up about this study. 
 
I agree to take part in the study. 
 
Tick one box to continue: 
 
  I agree to take part in the study 
 
  I do not agree to take part in the study 
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Appendix III: Information and Consent Forms 
(Science Video Project) 
Information for principals and school leadership  




Engagement in School Science through Student-Made Films 
Information for Principals and School Leadership 
 
Thank you for your interest in having this research project be a part of your school. 
Please read this information sheet carefully before deciding whether to approve your 
school’s participation. 
 
The Science Filmmaking Project 
This project is the final research component for the doctoral studies of Kaitlyn Martin, 
a certificated science teacher focused on developing more engaging teaching strategies 
for the science classroom. 
 
In this project, we aim to: 
• Have students make a short science films on iPads with your teacher’s 
instruction. 
• Determine how science filmmaking effects learning and engagement in the 
classroom.  
• Understand how devices are used currently in the classroom, and how they 
could be used in the future.   
 
Project Activities in the Classroom 
Should you agree to allow a class to take part in this project, students will be asked to:  
• Complete an anonymous pre/post survey at the start and end of the project (5 
mins) 
• Participate in class activities that teach them to film on the iPads, edit their 
pictures and video clips, and make an engaging story. (1 class) 
• Plan, film, and edit a science video in groups of 2-4 students. (2-3 classes) 
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A group of students will also be selected to participate in a focus group discussion on 
the uses of technology in school.  These students will have an additional consent sheet 
attached to their information sheet. 
 
Teachers will also be asked to participate in: 
• Two interviews (pre and post) with Kaitlyn Martin discussing your strategies 
for engagement and use of technology in your science classroom.  
• A training session on using iMovie and the iPads. 
 
Can You Change Your Mind and Withdraw from the Project? 
Teachers and students may withdraw at any time with no disadvantage of any kind.  
Should teachers wish to withdraw from any part of the study however, their class may 
be removed from the study entirely.   
 
Data and Information Protection 
Student and teacher privacy is our primary concern, so we have developed a detailed 
strategy to address this.  The following information about them will be collected and 
stored for research purposes: 
• Audio recordings of teacher interviews. Any identifiable information will be 
detracted from transcripts.   
• Written observations of class activities.  No names or identifying details will be 
recorded.  Stored in locked file drawer at the Centre for Science 
Communication. 
• Levels of student engagement using pre/post survey (no demographic or 
identifying information collected). 
• Final video produced by students which may include audio or video of students.  
Names will not appear in the video.  
 
The data collected will be securely stored in such a way that only Kaitlyn Martin, and 
her two supervisors Prof Lloyd Davis and Dr Susan Sandretto will have access to it. 
Data obtained as a result of the research will be retained for at least 5 years in secure 
storage. Any personal information held on the participants (final video and survey 
results) may be destroyed at the completion of the research even though the data 
derived from the research will, in most cases, be kept for much longer or possibly 
indefinitely. 
 
What will happen with this research? 
Miss Martin will be using the collected data and analysis of them as part of her doctoral 
thesis.  She will use your information to build a case study of your class.  This will be 
published and available at the University of Otago Central Library as well as digitally 
through the Otago University Research (OUR) Archive.  The project will also be 
discussed in academic journals, at conferences, and in public outreach mediums such as 
articles for newspapers or radio interviews.  
 
Miss Martin will be happy to provide you with copies of any outputs such as academic 






What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free 
to contact either: - 
 
Kaitlyn Martin    and    Dr. Lloyd S. Davis 
Department of Science Communication      Department of Science Communication 
03 479 9465         021 617 176 
kaitlyn.martin@postgrad.otago.ac.nz                   lloyd.davis@otago.ac.nz 
 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome. 
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Information for teachers 
[Reference Number: 18/059] 
 [Date] 
 
Engagement in School Science through Student-Made Films 
Information for Teachers 
 
Thank you for your interest in having this research project be a part of your classroom. 
Please read this information sheet carefully before deciding whether to confirm your 
participation as a teacher and your classes participation as well. 
 
The Science Filmmaking Project 
This project is the final research component for the doctoral studies of Kaitlyn Martin, 
a certificated science teacher focused on developing more engaging teaching strategies 
for the science classroom. 
 
In this project, we aim to: 
• Have students make a short science films on iPads with your instruction. 
• Determine how science filmmaking effects learning and engagement in the 
classroom.  
• Understand how devices are used currently in the classroom, and how they 
could be used in the future.   
 
Project Activities in the Classroom 
Should you agree to allow your class take part in this project, they will be asked to:  
• Complete an anonymous pre/post survey at the start and end of the project (5 
mins) 
• Participate in class activities that teach them to film on the iPads, edit their 
pictures and video clips, and make an engaging story. (1 class) 
• Plan, film, and edit a science video in groups of 2-4 students. (2-3 classes) 
A group of students will also be selected to participate in a focus group discussion.  
These students will have an additional consent sheet attached to their information sheet. 
 
Individually, you will also be asked to participate in: 
• Two interviews (pre and post) with Kaitlyn Martin discussing your strategies 
for engagement and use of technology in your science classroom.  






Can You Change Your Mind and Withdraw from the Project? 
You may withdraw at any time with no disadvantage of any kind.  Should you wish to 
withdraw from any part of the study however, your class may be removed from the 
study entirely.  
  
Data and Information Protection 
Your privacy is our primary concern, so we have developed a detailed strategy to 
address this.  The following information about you will be collected and stored for 
research purposes: 
• Audio recordings of interviews.  Any identifiable information will be detracted 
from transcripts.  Data will be stored on secure server at the University of 
Otago. 
• Written observations of class activities.  No names or identifying details will be 
recorded.  Stored in locked file drawer at the Centre for Science 
Communication. 
 
The data collected will be securely stored in such a way that only Kaitlyn Martin, and 
her two supervisors Prof Lloyd Davis and Dr Susan Sandretto will have access to it. 
Data obtained as a result of the research will be retained for at least 5 years in secure 
storage. Any personal information held on the participants (final video and survey 
results) may be destroyed at the completion of the research even though the data 
derived from the research will, in most cases, be kept for much longer or possibly 
indefinitely. 
 
What will happen with this research? 
Miss Martin will be using the collected data and analysis of them as part of her doctoral 
thesis.  She will use your information to build a case study of your class.  This will be 
published and available at the University of Otago Central Library as well as digitally 
through the Otago University Research (OUR) Archive.  The project will also be 
discussed in academic journals, at conferences, and in public outreach mediums such as 
articles for newspapers or radio interviews.  
 
Miss Martin will be happy to provide you with copies of any outputs such as academic 
papers or articles based on yours and your classes participation. 
 
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free 
to contact either: - 
 
Kaitlyn Martin    and    Dr. Lloyd S. Davis 
Department of Science Communication      Department of Science Communication 
03 479 9465         021 617 176 
kaitlyn.martin@postgrad.otago.ac.nz                   lloyd.davis@otago.ac.nz 
 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome. 
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Engagement in School Science through Student-Made Films 
Consent Form for Teachers 
 
I have read the Information Sheet concerning this project and understand what it is 
about.  All my questions have been answered to my satisfaction.  I understand that I am 
free to request further information at any stage. 
 
I know that: - 
1. My participation in the project is entirely voluntary; 
2. I can withdraw the project before commencing class activities, but my class may then 
be withdrawn from the study completely; 
3. Personal identifying information (audio interview) may be destroyed at the end of the 
project but any raw data on which the results of the project depend will be retained in 
secure storage for at least five years; 
4. The results of the project may be published and will be available in the University of 
Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve my 
anonymity.   
5. At my request, the researchers will be happy to provide copies of academic outputs 
based on my classes case study.  
 
I agree to take part in the project 
 
..................................................................    
       (Signature of Teacher)    
 
..................................................................    
       (Teacher Name)      
 
..................................................................    
       (Date)         
 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome. 
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Engagement in School Science through Student-Made Films 
Information for Parents and Guardians 
 
Your child’s science teacher and school principal have approved this project to be 
conducted in their class. Please read this information sheet carefully before deciding 
whether or not to allow your child to participate.  
 
The Science Filmmaking Project 
This project is the final research component for the doctoral studies of Kaitlyn Martin, 
a certificated science teacher focused on developing more engaging teaching strategies 
for the science classroom. 
 
In this project, we aim to: 
• Have students make a short science films on iPads. (iPpads will be provided in 
class for the duration of the project). 
• Determine how science filmmaking effects learning and engagement in the 
classroom.  
• Understand how devices are used currently in the classroom, and how they 
could be used in the future.   
 
Project Activities in the Classroom 
Should you agree to allow your child take part in this project, they will be asked to:  
• Complete an anonymous pre/post survey at the start and end of the project (5 
mins) 
• Participate in class activities that teach them to film on the iPads, edit their 
pictures and video clips, and make an engaging story. (1 class) 
• Plan, film, and edit a science video in groups of 2-4 students. (2-3 classes) 
A group of students will also be selected to participate in a focus group discussion.  
These students will have an additional consent sheet attached to this document. 
 
Please be aware that you may decide not to have your student take part in the project 
without any disadvantage to them of any kind.  In this case, other arrangements for 
your student will be made with their teacher. 
 
Can Students Change their Mind and Withdraw from the Project? 
Students or their guardians may elect to withdraw from the study at any time prior to 
the submission of the thesis. Should the project be in completed or in progress, existing 
data will be kept until Miss Martin has completed her doctoral studies. 
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Data and Information Protection 
Student privacy is our primary concern which we have developed a detailed strategy to 
address.  The following information will be collected and stored for research purposes: 
• Levels of student engagement using pre/post survey (no identifying information 
collected). 
• Written observations of class activities (no names or identifying details will be 
recorded).  Stored in locked file drawer at the Centre for Science 
Communication. 
• Final video produced which may include audio or video of students.  Names 
will not appear in the video; however, your student may be identifiable.  
All data will be stored on a secure server at the University of Otago.  On completion of 
classroom activities, and once final video and survey have been removed from iPads, 
the iPads will be reset.  Any extra photos, video, or audio clips from the project will be 
erased.  
 
The data collected will be securely stored in such a way that only Kaitlyn Martin, and 
her two supervisors Prof Lloyd Davis and Dr Susan Sandretto will have access to it. 
Data obtained as a result of the research will be retained for at least 5 years in secure 
storage. Any personal information held on the participants (final video and survey 
results) may be destroyed at the completion of the research even though the data 
derived from the research will, in most cases, be kept for much longer or possibly 
indefinitely. 
 
Due to the nature of the videos, students may be visually identifiable.  However, details 
on location, school, class, and student information will not be included in videos or any 
results, which will limit the ability to identify students.   
 
What will happen with this research? 
Miss Martin will be using the collected data and analysis of them as part of her doctoral 
thesis.  This will be published and available at the University of Otago Central Library 
as well as digitally through the Otago University Research (OUR) Archive.  The project 
will also be discussed in academic journals, at conferences, and in public outreach 
mediums such as articles for newspapers or radio interviews.  Students will have 
copyright over the works they produce and will have access to download their video 
once analysis is complete.   
 
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free 
to contact either: - 
 
Kaitlyn Martin    and    Dr. Lloyd S. Davis 
Department of Science Communication      Department of Science Communication 
03 479 9465         021 617 176 
kaitlyn.martin@postgrad.otago.ac.nz                   lloyd.davis@otago.ac.nz 
 
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome.  
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Consent form for parents and students 




Engagement in School Science through Student-Made Films 
Consent Form for Parents and Students 
 
I have read the Information Sheet with my student concerning this project and 
understand what it is about and.  All my questions have been answered to my 
satisfaction.  I understand that I am free to request further information at any stage. 
 
I know that: - 
1. My student’s participation in the project is entirely voluntary; 
2. Students can withdraw the project before it finishes. 
3. Personal identifying information (audio, photo, and video) may be destroyed at the 
end of the project but any raw data on which the results of the project depend will be 
retained in secure storage for at least five years; 
4. The results of the project may be published and will be available in the University of 
Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve my 
child’s anonymity.   
5. My student will retain the copyright to their created video and have access to 
download it.  However, I grant Kaitlyn Martin a license to use the created video in 
academic publications, research presentations, and other non-commercial activities 
related to her doctoral research. 
6. I understand that my child may be identifiable in the videos but will not be named in 
any outputs.  
 
 
I allow my child to take part in the project.  
 
..................................................................    
       (Signature of Parent/Guardian)    
 
..................................................................    
       (Parent Name)       
 
..................................................................    








I agree to take part in the project  
 
..................................................................    
       (Signature of Student)    
 
..................................................................    
       (Student Name)       
 
..................................................................    
       (Date)         
 
        
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
investigated and you will be informed of the outcome. 
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Engagement in School Science through Student-Made Films 
 Focus Group Information and Consent 
 
Your student has been selected by their teacher to participate in a special focus group of 
3-5 students to discuss their thoughts on using devices and technology in the 
classroom, and how it effects their learning.  These sessions will be hosted by the 
researcher Kaitlyn Martin, and audio recorded.  No additional personal information will 
be collected.   
 
This focus group will meet two times (before and after project) for 1 hour (or less).  We 
will conduct these focus groups during lunch time or a free period for students so as not 
to take them away from class.  If at lunch time, a light lunch will be provided at no cost 
to students. In allowing your student to participate in the select focus group, you 
understand that: 
1. My student’s participation in the focus group is entirely voluntary; 
2. Students can withdraw from the focus group before it finishes; 
3. Personal identifying information (audio) may be destroyed at the end of the project 
but any raw data on which the results of the project depend will be retained in secure 
storage for at least five years; 
4. The results of the project may be published and will be available in the University of 
Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve my 
child’s anonymity.   
5. A light lunch will be available to my student if they would like it.  





I allow my child to take part in the focus group.  
 
..................................................................    
       (Signature of Parent/Guardian)    
 
..................................................................    
       (Parent Name)       
 
..................................................................    
       (Date)         
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I agree to take part in the focus group  
 
..................................................................    
       (Signature of Student)    
 
..................................................................    
       (Student Name)       
 
..................................................................    
       (Date)         
 
        
This study has been approved by the University of Otago Human Ethics Committee. If 
you have any concerns about the ethical conduct of the research, you may contact the 
Committee through the Human Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 
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Science engagement survey  
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Student group interview questions 
 
Pre-Interview  
Group Question Possible Follow-Ups 
“Just to get to know everyone, I know that later in high school you’ll get to choose 
what subjects you take at school.” 
What subjects do you want to take 
most? 
Why have you chosen that topic? 
What do you like about that topic? 
“We are trying to find ways that we can use mobile devices in schools.  I really 
want to understand what you think about that idea in our chat today.” 
Can you describe how mobile 
technology is used at your school?  How do you feel about that rule/activity? 
How do you feel about using mobile 
devices more often? 




“We’re going to be doing a project in your class where you get to film and produce 
a science movie on an iPad.” 
What challenges do you think we’ll 
run into? 
How might you handle that? 
What happened when you did this before? 
What are going to be the best parts of 
the project? 
Tell me more about that. 
 
How engaging is your science class 
usually for you? 
What makes X interesting? 




Group Question Possible Follow-Ups 
How do you think that the project 
went overall? 
Can you describe that in more detail? 
How did X make you feel? 
What challenges did you face while 
doing the project? 
How was that different than what you 
expected? 
What did you enjoy about the project? Tell me more about that. 
Tell me about how engaged you felt 
with this lesson compared to your 
typical class activities. 
How is X different? 
 
How do you think the project effects 
how students learn? 
What do you think is worthwhile about 
that? 
How would you feel if you got to do 
this kind of project frequently in 
science class? 
How is that different than you feel now? 
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Teacher interview questions 
 
Pre-Interview  
Question Possible Follow-Ups 
Tell me about your teaching experience.  
“We are trying to find ways that we can use mobile devices in schools.  I really 
want to understand what you think about that idea in our chat today.” 
What mobile device policies exist at your 
school?  How effective do you think they are? 
Can you describe any additional rules you 
put in place in your class about mobile 
devices? 
How have you come up with that 
strategy? 
How do you feel about students using 
their mobile devices in class? 
What experiences have led you to feel 
this way? 
In what ways do you already use mobile 
technology in the classroom? Where did you learn that from? 
“We’re going to be doing a project in your class where students get to film and 
produce a science movie on an iPad.” 
As the teacher, what challenges do you 
see in implementing this kind of lesson? 
How might you handle that? 
How has that concern effected your use 
of technology in the past? 
What do you see as the main benefits of 
the project for students?   
Tell me more about that… 
 
How do you think doing a project like 
this might affect different students in 
your class?  




Question Possible Follow-Ups 
How do you think that the project went 
overall? 
Can you describe that in more detail? 
How did X make you feel? 
What challenges did you face while doing 
the project? 
How was that different than what you 
expected? 
What did you enjoy about the project? Tell me more about that. 
In what ways did the project differ from 
your expectations? What had you predicted? 
How do you think students felt about the 
project compared to other non-technology 
projects you’ve done in the past?  
How is X different? 
How do you think the project effects how 
students learn? 
What do you think is worthwhile about 
that? 
Describe why you would or would not 
want to do the project again.  
What would be of concern/benefit? 
Why would that be a concern/benefit to 
you? 
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Abstract
International and national studies have revealed a sharp decline in student science 
engagement during the middle years of schooling. In Aotearoa New Zealand,!over 
20! years of cross-sectional evidence has repeatedly shown high levels of student 
engagement with science in primary school and lower levels in high school, but 
very little evidence in-between. In this study, we conducted an engagement survey 
(n = 429) across Years 7–10 (11–15 yo) to!better understand this gap. We found that 
decreasing engagement with science was only apparent when considering school 
science, but not in other contexts like choosing science careers or science outside 
of school. Contrary to common rhetoric of a ‘decline’ in student engagement with 
science, we suggest that the middle years are marked with uncertainty about the role 
of science in students’ lives, which would benefit from a shift toward contextualised 
curricula.
Keywords Science education!· Science engagement!· Engagement with science!· 
Middle years education
Introduction
Declining science interest and participation has become a concerning issue interna-
tionally (Potvin and Hasni 2014) and in New Zealand (Gluckman 2011). The middle 
years between primary to secondary school science is a key time in the formation of 
attitudes toward science, with research suggesting most attitudes are established by 
fourteen years of age (Tytler and Osborne 2012). While constructs such as motiva-
tion, interest, and attitudes have been utilised interchangeably in the literature relat-
ing to the intent to act, student engagement is the action which can be focused on 
 * Kaitlyn M. Martin 
 kaitlyn.martin@postgrad.otago.ac.nz
1 Centre for!Science Communication, University of!Otago, Dunedin, New!Zealand
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through students’ participation in science in and out of school, in their everyday 
lives, and in their future (Christenson et!al. 2012).
International research highlights multiple potential influences on student engage-
ment with science, with Gardner (1975) organising these into two distinct group-
ings; internal (gender, personality, cognitive variables) and external (student back-
ground, school environment, curriculum, or instruction). These variables are widely 
validated in the literature (Osborne et!al. 2003). Large-scale academic assessments 
such as the Programme for International Student Assessment (PISA) (Organisa-
tion for Economic Co-operation and Development [OECD] 2008) and the Trends 
in Mathematics and Science Study (TIMSS) (Martin et!al. 2016) are now typically 
supplemented with science engagement questions to report on international trends 
in engagement with science, though they are often conceptualised in di"erent terms. 
In New Zealand additional metrics on student science engagement are reported in 
the National Monitoring Study of Student Achievement (NMMSA) (Educational 
Assessment Research Unit and New Zealand Council for Educational Research 
[EARU and NZCER] 2017).
All of these assessments are cross-sectional in nature, with PISA assessing a sam-
ple of 15-year-old students, and TIMSS (Years 5 and 9) and NMSSA (Years 4 and 8) 
assessing two ages. While these can be beneficial for monitoring purposes, they fail 
to address how student attitudes change from primary to secondary school (Krapp 
and Prenzel 2011), rather providing bookends on the issue of declining engagement.
Alternatively, longitudinal studies allow changing attitudes to be investigated over 
time (Lavrakas 2008) to identify root causes and possible solutions for declining 
science engagement. For example, the Science Aspiration and Career Choice study 
at ages 10–14 (ASPIRES) and ages 15–19 (ASPIRES2) longitudinal studies have 
tracked students’ science and career aspirations over the ages of 10–19 in the United 
Kingdom. These have not only uncovered unique patterns and causes of changing 
student aspirations in science in the national school system (DeWitt and Archer 
2015), but also developed teaching exercises to address problem areas (Archer and 
DeWitt 2016). In New Zealand, the Competent Children, Competent Learners pro-
ject tracked a smaller cohort of students (500) from early childhood through their 
school years. Though there was not a specific focus on science engagement, subject 
choice data over the adolescent years reveal that the study did find that 20% students 
did not enjoy science at age 14 (Wylie and Hipkins 2006), which expanded to 25% 
nominating science as their least favourite subject at age 16 (Hodgen 2007). While 
providing beneficial developmental insight, longitudinal studies face the risk of gen-
erating results well after an issue is conceptualized making it di#cult to help current 
students, and potentially making outcomes less relevant (Lewis-Beck et!al. 2004). 
To illustrate, the Competent Children, Competent Learners students were leaving 
school as early as 2006 (age 16) (Hodgen 2007), indicating that they did not learn 
under the current New Zealand Curriculum (NZC) which only began being trialled 
in 2007 (Cowie et!al. 2009).
Despite the advantages and disadvantages of cross-sectional and longitudinal 
studies, together they encompass the research outputs on student engagement with 
science indicating a decline in engagement over the middle years of schooling. In a 
seminal review of the literature on student attitudes to science, Osborne et!al. (2003) 
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highlights the concern that despite accumulated evidence for a decline on student 
engagement throughout the middle years, research on science engagement “has lit-
tle to say definitively about how the problem could be remedied.” (p. 1073). Despite 
this call to address how science engagement might be addressed, the problem per-
sists (Figs.!1, 2, 3, and 4). 
In this study, we were interested in pairing the developmental nature of a lon-
gitudinal study with the immediacy of a cross sectional survey in order to identify 
current potential remedies for declining engagement with science. This was accom-
plished by conducting a survey with students in Years 7–10 (ages 11–15) during 
a single school term in 2017 to provide a snapshot of science engagement levels 
across every year in the middle years of schooling. In this way, it was possible to 
detail student engagement trends in our current context, and use these to reflexively 
suggest strategies to remedy problem areas in a timely fashion. The survey aims to 
address how student engagement in science changes across the middle years in New 
Zealand and how it may be possible to a"ect outcomes by suggesting where and 
how we may target interventions to maintain engaged students through this critical 
period. The research questions investigated in this paper are:
1. How does student engagement with science change between Years 7–10 in New 
Zealand?
2. Where can teaching strategies be implemented to encourage student science 
engagement in the middle years of schooling?
Background
In this section, we detail the current state of science education and engagement at 
school for New Zealand students. We provide a review of the relevant large-scale 
assessments, governmental reports and projects, as well as independent studies that 
have been conducted in New Zealand since the implementation of the NZC in 2007 
that have assessed science engagement in di"erent ways.
Science Education in!New Zealand
The current NZC was published in 2007, and introduced fully into schools in 2010. 
The curriculum does not prescribe specific lessons or learning activities, but rather 
sets out learning goals which education institutions are encouraged to use to struc-
ture their own local curriculum. Science is one of eight learning areas and is broken 
into five strands. Four of these are content strands: Living World (biology and ecol-
ogy), Planet Earth and Beyond (astronomy and geology), Physical World (physics 
and engineering), and Material World (chemistry and materials). The additional fifth 
strand addresses the Nature of Science and is intended to be woven throughout the 
other four content strands in order to develop students’ appreciation of how science 
is understood, investigated, communicated, and relevant to everyday life (Ministry 
of Education [MOE] 2007).
 New Zealand Journal of Educational Studies
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In addition to curriculum, another major factor a!ecting how middle years learn-
ers experience science learning is the type of school they are in. Middle years stu-
dents (Years 7–10) in New Zealand can attend a variety of school types that serve 
di!erent ages of students comprising: Full Primary (Years 1–8), Intermediate (Years 
7–8), Middle Schools (7–10), Composite (Years 1–13), Secondary (Years 9–13), 
Secondary with Intermediate (Years 7–13), and Correspondence (Years 1–13). 
Students in Full Primary settings are less likely to have a specialist science teacher 
than students who attend Intermediate or Middle Schools. Further to this, Second-
ary schools where students attend from Years 7–13 have the opportunity to build 
a seamless science programme from middle years to senior schooling, though the 
degree to which this is capitalised on varies (Education Review O"ce [ERO] 2012).
Large Scale Assessments
Three large scale assessments provide metrics on student engagement with science 
in New Zealand—international assessments PISA and TIMSS and the national mon-
itoring assessment NMSSA. All three are cross-sectional, conducted by di!erent 
agencies, assess di!erent age levels, and are carried out in varying intervals. While 
the main focus for each study is measuring student achievement, each assessment 
also measures some form of science engagement. Table#1 details the varying con-
ceptualizations of science engagement variables as well as the varying years and 
year-levels that are assessed. With its focus on students likely entering the last years 
of high school, PISA science engagement variables are more strongly associated to 
science literacy and the use of science in everyday life and students’ futures whereas 
TIMSS and NMSSA engagement variables are more closely related to school sci-
ence learning and teaching (Comparative Education Research Unit 2017).
All recent iterations assessments provide evidence for lower engagement levels 
for female and minority students as well as a positive relationship between engage-
ment and achievement (those with higher engagement tend to have higher academic 
scores). PISA evidence allows for comparison between countries, and in 2015, 
students in New Zealand were more likely than average across the OECD to have 
positive Science Engagement and Motivation for learning science but lower Sci-
ence Self-Beliefs (Kirkham and May 2016). TIMSS and NMSSA additionally allow 
for the comparison between mid-primary and beginning-secondary students. In all 
recent assessments since the implementation of the NZC, there is evidence for a 
decline in science engagement in regards to student confidence with and attitudes 
towards science between Year 4–8 according to NMSSA (EARU and NZCER 2012, 
2017) and Years 5–9 as assessed by TIMSS (Caygill et#al. 2013a, b, 2016a, b).
Beyond summary reports produced by the MOE, it is unclear to what extent 
engagement results are communicated to and utilised by educators. In a follow up 
report to the 2017 NMSSA Science study, practical insights for educators were 
given based on study outcomes (EARU 2019). While there are data and suggestions 
on improvement of academic achievement presented, none of the aforementioned 
engagement trends or suggestions on their remediation are mentioned. Similarly, 
in New Zealand’s strategic plan to improve science in society, dropping academic 
1 3
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achievement scores of students in PISA, TIMSS, and NMSSA are mentioned in sup-
port of science education reform, with the only mention of engagement being that, 
“some students lack confidence” (Ministry of Business Innovation and Employment 
[MBIE] 2014).
National Governmental Reports
A large portion of the New Zealand-specific evidence on student engagement with 
science can be extracted governmental reports commissioned for policy purposes. 
The majority of these were carried out or reported near the time as the previously 
mentioned NZC (MOE 2007) and science and society strategic plan A Nation of 
Curious Minds (MBIE 2014) and indeed cited within them.
One such report by the NZCER highlighted the importance of the middle years 
of science education in New Zealand (Bolstad and Hipkins 2008). The authors cited 
similar trends in student disengagement based on PISA, TIMSS, and NMSSA data 
as well as the evidence discussed previously from the Competent Children, Compe-
tent Learners study, indicating that science was identified as a least favourite subject 
increasingly from 14 to 16!years of age (Hodgen 2007). While not subject specific, 
data from the “Me and My School” engagement tool developed by NZCER showed 
wide variability of general school engagement as well as an overall decrease in 
engagement between Years 7–10 for n = 8500 students (Bolstad and Hipkins 2008). 
It is di"cult to infer more from these results without any comparable subject spe-
cific study of the Year 7–10 age range in New Zealand and the data mentioned had, 
at the time, “not yet been published”. According to the reports’ author, the study and 
results have not been published since (R. Bolstad, in litt., November 2019).
Staying in Science was another study by NZCER which interviewed students 
about their pursuit of science study in their final year of secondary school and in 
their movement to tertiary study. It was revealed retrospectively that more students 
agreed that secondary school had improved their interest in science, than students 
who had been interested beforehand (Hipkins et! al. 2006). Students were likely 
enrolling in science subjects for reasons other than interest, and their interest had 
the opportunity to evolve since they had elected to stay in science. Improving career 
advice and making science teaching and curricula and teaching activities which are 
more relevant to students and their lives could increase their engagement with sci-
ence (Hipkins and Bolstad 2005).
Peer-Reviewed Educational Research
There has been a very limited amount of peer-reviewed research outside of grey 
literature into the progression of student engagement with science during the mid-
dle years of schooling in New Zealand. In one retrospective secondary analysis of 
PISA 2006 data where New Zealand acted as a comparison country, it was found 
that there was a stronger relationship between out-of-school science experiences and 
student engagement than in-class experiences, though the authors were unable to 
determine the direction of this relationship (Woods-McConney et! al. 2013). That 
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is, whether students pursue out-of-school science experiences because they are 
already engaged, or whether out-of-school experiences generate engagement. They 
also strongly supported student-autonomy in the science classroom, and found that 
indigenous learners were the least likely to experience classroom activities with a 
high level of autonomy. Inquiry-based learning activities often carry a high level of 
autonomy, and another retrospective secondary analysis of PISA 2006 data found 
that while inquiry-based teaching tended to be related to higher levels of engage-
ment, it did not improve science literacy (McConney et!al. 2014). It was concluded 
that implementing inquiry-based learning can be very di"cult and lead to negative 
outcomes if not implemented well, with McConney et! al. (2014) suggesting that, 
“not all inquiry is created equal” (p. 978). Despite these insightful outcomes, the 
two studies fall to the same challenges as PISA data itself, in that it is di"cult to 
answer any questions of how engagement changes over the middle years since the 
study is conducted with only 15-year olds. To the best of our knowledge, there have 
been no secondary analyses about New Zealand students’ science engagement utilis-
ing more recent PISA 2015 data.
An investigation on post-compulsory science subject choice in New Zealand 
carried out by Bartholomew and Moeed (2012) found that student opinions about 
whether to pursue further study or not were likely solidified “at least as early as Year 
10” (p. 145), encouraging the need for more engaging practices in science during 
the middle years up to that point. The remainder of evidence of student engagement 
with science typically involves small case studies with individual classes of a single 
year level, where reports of engagement are related to a particular intervention being 
tested or literature reviews suggesting future directions for improved engagement. 
It has been suggest that incorporating students’ funds of knowledge and personal 
interests (Cowie et! al. 2011), highlighting the disciplinary connections of science 
(Moeed and Kaiser 2018), incorporating internet-communications technology (ICT) 
(Williams and Otrel-Cass 2017), taking action through citizen-science or active 
problem-solving based activities (Chen and Cowie 2013; Riley et!al. 2017) are all 
promising methods to improve student engagement with science in the New Zealand 
context.
Taken together, the available data provide an informative, but fragmentary view 
of how students engage with science across the middle years which may limit their 
usefulness. The evidence indicates that there is longstanding evidence for a decline 
in science engagement between primary and secondary schooling, though it is 
unclear where this drop-o# occurs, and what factors about the New Zealand educa-
tion system or curriculum may be playing a part. A few strategies suggest making 
science more relevant to learners in order to improve engagement. It remains unclear 
where, before students are faced with decisions about post-compulsory science, 
interventions might be targeted for the greatest return on time invested. While large-
scale assessment metrics are to be useful for bench-marking purposes, they do not 
provide further insight than the existing literature on student disengagement, and do 
not provide specific targets for improving engagement. Relying solely on the data-
sets produced by these studies gives cross sectional snapshots measuring di#erent 
aspects of student engagement at di#erent times, and fails to elucidate how student 
engagement changes manifest and then carry into high school and beyond. While 
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worthy attempts have been made to suggest possible future directions or interven-
tions, research has yet to fill the gap in understanding how science engagement 
changes for New Zealand’s students over the middle years.
Methods
Data was collected during April–September 2017. The primary researcher visited 
schools and provided tablets for students to complete a digital survey. Presence in 
the classroom ensured that the survey was carried out in the same manner for all 
participants. Had the survey been conducted online or at home, there was a greater 
chance for bias from peers/teachers/parents while students completed their surveys 
(Borgers et!al. 2000).
Participants
A total of n = 429 students across eight schools participated in the survey, whose 
demographics are described in Table!2. Classes were chosen purposively to capture 
the greatest diversity of students across the region of study. Student demographics of 
ultimate participants show this is not a nationally representative sample. Due to the 
variety of school types that middle years learners could attend school in, and previ-
ous concern that di"erent schools approach science teaching in di"erent ways for 
middle years learners (Shanks and Dowden 2013), we were especially interested in 
capturing students from the di"erent types of schools that middle years students can 
attend as well as rural and urban students. Table!3 shows is a list of schools partici-
pating in the survey and their special characteristics.
Ethical Approval
Prior to any contact with schools or students, survey design and ethical con-
siderations for collecting data from minors were approved by the Human Eth-
ics Committee at the University of Otago. This included a thorough description 
of survey methods, data collection, and secure data storage as well as informa-
tion and consent sheets for students, parents, teachers, and principals. All student 
Table 2  Survey participant demographics
Sample Gender, n (%) Ethnicity, n (%)
n Fem Male Other M#ori Pacifica Asian European Other
Year 7 114 48 (48.2) 58 (50.9) 1 (0.9) 7 (6.1) 0 (0) 0 (0) 98 (86) 9 (7.9)
Year 8 105 45 (44.8) 53 (50.5) 5 (4.8) 6 (5.7) 1 (1) 4 (3.9) 86 (81.9) 8 (7.7)
Year 9 105 61 (61) 39 (37.1) 2 (1.9) 7 (6.7) 1 (1) 1 (1) 85 (81) 11 (10.5)
Year 10 105 51 (51.4) 44 (41.9) 7 (6.7) 6 (5.7) 1 (1) 2 (1.9) 90 (85.7) 6 (5.8)
1 3
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participants were required to obtain written parental consent to participate which 
were collected and securely stored. To encourage agency, students were given the 
opportunity to assent to participation on the day of the survey (Salkind 2010). All 
students opted to participate who had received parental consent.
Survey
The questions used for our survey were based on existing engagement questionnaires 
from TIMSS and NMSSA as the study would mainly be conducted with students in a 
similar age range. This allowed for comparison of results with previous assessments of 
student engagement with science and ensured item validity.
The survey began with student assent to participate and then collected demographic 
information (age, year-level, ethnicity, gender). Students were then given nine reflective 
items, and asked to rate their agreement. Students could respond on a three-point scale 
on their agreement as “Not at all”, “A little”, or “A lot”. The choice to use an ‘uncer-
tain’ middle category was done with purpose, as our research aims to capture char-
acteristics and development of students’ attitudes, which includes how many students 
are uncertain about the topic at this age. We also opted for completely labelled scales 
as this is the format in TIMSS and NMSSA questionnaires, and the literature suggest 
that fully labelled scales show better comprehension by children over numbered scales 
(Bell 2007). The instrument was initially tested with a group of 15 students in the target 
age range for consistency and terminology. Two changes including coloured scales and 
grammatical refinement were made by test group suggestion.
Analysis
To address our research questions, we present frequencies of responses in each 
answer category in a similar fashion to TIMSS and NMSSA. Due to the nature of the 
sample, survey results would fail tests of randomness and independence required of 
statistical analysis. We do not attempt to condense a complex construct like engage-
ment into a single value and determine if it is statistically di!erent between groups, 
but rather interpret the distributions of student opinions in order to understand their 
fluctuations and variability.
Table 3  School characteristics Schools A B C D E F G H
Rural x x x
Urban x x x x x
Full primary (1–8) x
Secondary (7–15) x x x
Secondary (9–15) x x
Intermediate (7–8) x
Composite (1–13) x




Students reported mostly positive views of their science class. The majority of stu-
dents in each year level said that they looked forward to learning science a little 
(between 53 and 61%), but also that science class was a little bit boring (increas-
ing from 48% in Year 7 to 62% in Year 10). Similar patterns emerged for Do you 
look forward to learning science in class? as the similar reverse coded question Is 
science class boring?, which provides confidence in students’ response validity. 
Responses to Q1 and Q2 both indicate that as students progress from Year 7 to Year 
10, fewer look forward to learning in science class and more find science class bor-
ing. Across this range, there is also a widening uncertain proportion of students with 
the increase percentage of students responding “A little” from Year 7 to Year 10. 
Experiments were extremely popular at all year levels, with less than 4% of students 
in each year level indicating they were “Not at all” interested in experiments. 
Science Outside of!School
Across all year levels, students reported a moderate interest in science outside of 
school. About half of all students in each year level suggested that they were at least 
a little bit interested in extra-curricular science. There were more students indicating 
that they had no interest in science outside of school rather than a lot (Q4). When it 
came to everyday life, students largely recognized the importance of science (Q5). 
Primary students (Years 7 and 8, 10%) were more likely to say that science was not 
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science in class?

















Q1: Is Science class boring?*
Not at all A little A lot
Fig. 1  Science at School student responses. *Note Responses were reverse coded
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Science in!Their Future
While overall there was an acknowledgement about the importance of science to 
get ahead in the world, there was a discrepancy about whether this was important 
for students to get their dream jobs. More primary students responded ‘Not at all’ to 
both questions about science in their future than high school students. With the large 
reduction of students choosing “Not at all” between question Q6 and Q7, we can see 
that most students are able to acknowledge the importance of science in the world, 
even if they do not think science is important for their ideal occupation. To illustrate, 
21% of Year 10 students did not think they needed to do well in science to get their 
dream job (Q6), but all students considered an understanding of science to be at 
least a little important in getting ahead in the world (Q7). 
Choosing Science at!School
The majority of students at all year levels were undecided about pursuing science 
in their future. Against common rhetoric about a decline in student engagement, 
this sample had an equal number of primary and secondary students who would be 
happy to not take science classes (Q8). Contrary to common evidence, there were 
slightly more primary students who did not want to pursue post-compulsory science 
education (‘NCEA’) than their secondary peers (Q9). Looking across Q9, it is evi-
dent that students in Year 8 and year 9 are somewhat more undecided than Year 7 or 
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Q7: Is it important to understand
science to get ahead in the world?
Not at all A little A lot

















Q4: How much do you like science
outside of school?

















Q5: Will learning about science help
in your daily life?
Not at all A little A lot
Fig. 2  Science Outside of School student responses
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Discussion
The overarching goal of this investigation was to elucidate how student engagement 
with science changes as students progress from primary to secondary schooling in 
New Zealand. We surveyed students between the ages of 11–15! years old (Years 
7–10) to evaluate their engagement with science in school, outside of school, and in 
their future. The methods utilised di"er from most existing large-scale assessments 
to provide insight into the range of student responses across the middle years. We 
find evidence to support the notion that the middle years are highly characterized by 
uncertainty about science in students’ lives as well as a greater appreciation for sci-
ence in students’ futures as they progress through the middle years of science.
Science Engagement Across the!Middle Years
Previous studies provide evidence for a decline in engagement with science during 
the middle years of schooling both abroad (Potvin and Hasni 2014) and in New Zea-
land (Bolstad and Hipkins 2008). In our sample, we did not find a decline in student 
engagement with science for all engagement questions for students between the ages 
of 11–15!years old. Evidence of a steady decline in engagement was seen for one 
area of questions specifically when asking students about their engagement in school 
science class. Our results indicate that as students’ progress from Year 7 to Year 10, 
more students see science class as boring (Q1) or, similarly, fewer students look for-
ward to learning in science class (Q2). Previous studies in Australia found that this 
disengagement with the style of high school science was attributable to disconnect 
in the student–teacher relationship, a change toward transmissive teaching styles, 
and curricula irrelevant to student interests (Tytler et!al. 2008).
Interestingly, this decline in engagement was not apparent when given the oppor-
tunity select whether they would choose science as a post-compulsory subject at 
school (Q8 and Q9). Interpreting these results together, it follows that while Year 
10 students were the ones who least looked forward to learning in science class, 
they also were the ones who most wanted to take post-compulsory science subjects. 
This contradiction could be explained by high school students’ more positive views 
to science when considering it in their future (Q6 and Q7). In a longitudinal study 


















Q8: How happy would you be if you
didn't have to take science class?

















Q9: How much do you want to take
science subjects for NCEA?
Not at all A little A lot
Fig. 4  Choosing Science at School student responses
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(2007) found that students who pursued post-compulsory science did so because it 
was important to their careers, not particularly because their science class was inter-
esting or enjoyable to them. Similar results from (Lyons 2006) found that students 
all students described their science class with the same ‘boring’ descriptors, but stu-
dents continuing into post-compulsory science subjects specifically found science 
valuable for their career. Our results provide further evidence in New Zealand that 
continued engagement in science at school, in the eyes of middle years learners, is 
less related to whether students enjoy learning in class and more defined by whether 
they have learned to appreciate the relevance of science to their lives.
Strategies to!Improve Engagement
The second research question in this study was to determine where interventions 
may be targeted to have the greatest impact on engagement in the context of the 
New Zealand education system based on students’ survey responses. Looking across 
all responses, ‘A little’ was the most selected option to describe students’ engage-
ment with science across all year levels. There was no ‘smoking gun’ where stu-
dents were found to drop o! in science engagement that could clearly be targeted 
for intervention. Instead, the entire middle years age range is characterized by vary-
ing uncertainty about science. Considering that negative or uncertain engagement 
became apparent even at the youngest year level assessed (Year 7), we would agree 
that interventions intended to increase student engagement with science could not 
occur too soon in the middle years (Bartholomew and Moeed 2012).
What do the survey responses tell us about what interventions might look like in 
New Zealand? The only exceptionally positive response from our sample that could 
provide insight on where interventions might be targeted, was about how much stu-
dents enjoyed carrying out experiments, for which the majority at each year level 
selected ‘A lot’ (Q3). The literature suggests that hands-on, inquiry-based, or pro-
ject-based learning (including experiments) better engage students in their learn-
ing because they make science learning more representative of science practice and 
more relevant to students lives (Potvin and Hasni 2014). Our results support the con-
cept of making middle years science curricula focused on the contexts and skills of 
science through practical work as a way to improve engagement.
Contextualised curricula are consistent with recent public opinion on desirable 
improvements to the New Zealand high school qualification system (NZCER 2018) 
as well as the spirit (Bull et" al. 2010) and substance of the science learning area 
in the NZC (MOE 2007). The NZC was originally designed to be contextualised 
by schools to make learning local and relevant for students. Furthermore, achieve-
ment standards which define the credits students need to high school qualifications 
have recently been under review. New drafts of achievement standards for science 
propose that assessment for Year 11 (the last year of compulsory schooling) should 
be refocused on developing all learners scientific literacy by focusing assessment 
standards on the nature of science rather than the content of science (Science Sub-
ject Expert Group 2019). Though the suggested reform is not yet o#cial, our results 
support this refocusing towards science literacy, and suggest that it could benefit 
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middle years students’ engagement with science as well. Refocusing at the middle 
years level toward scientific literacy opposed to solely scientific content, would not 
require o!cial reform like changing NCEA achievement standards. The purpose of 
the science learning area in the current NZC that guides teaching in Years 1–10 
was designed to foster students who, “participate as critical, informed, and responsi-
ble citizens (p. 17)” (MOE 2007). Instead, strategies and support for educators will 
need to be developed that can foster middle years students’ appreciation of science 
in their lives, future, and careers.
Limitations
This study was limited by the ethnic diversity and variety of school settings of our 
sample. There was a higher proportion of New Zealand European students (> 81%) 
than in the national population (70%) or the regional demographic (79%) (Statis-
tics New Zealand 2018). This limited the ability to feature the views of M"ori and 
Pacific learners in a subject they continue to be underrepresented in even at the 
highest academic levels (Tokalau 2020). Replicating this type of survey with a more 
representative audience would allow the investigation of deeper issues of access to 
science for diverse learners and uncover further strategies to improve engagement in 
science for these priority learners. Also missing from our sample were students from 
Years 7–10 Middle Schools and Correspondence schools, which could be included 
to further improve diversity of student opinions and experiences.
Conclusion
In this study, we were interested to uncover patterns of student engagement with 
science across the middle years of schooling in order to identify optimal times for 
intervention, particularly in the context of the New Zealand education system. We 
found that there was evidence for patterns suggesting: (1) a slight decline in engage-
ment as students progressed from Year 7 to Year 10 in regard to current school sci-
ence classes only but not related to post-compulsory science education, science 
outside the classroom, or science in students’ futures, (2) older students were more 
likely to elect to study post-compulsory science and to recognise the importance of 
science in their future aspirations despite having lower levels of interest in their sci-
ence classes and (3) the majority of students are highly undecided about science, at a 
time when they will be making permanent and critical decisions about their futures. 
While no sudden drop o# in engagement was found to target for intervention, we 
rather suggest a shift toward contextualised curricula and classroom interventions 
which appeal to and showcase science in students’ everyday lives in order to make 
continued engagement with science more attractive and accessible to all learners.
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JCOM STORIES IN SCIENCE COMMUNICATIONStudents as storytellers: mobile-filmmaking to improve
student engagement in school science
Kaitlyn M. Martin, Lloyd S. Davis and Susan Sandretto
Student engagement is an important predictor of choosing science-related
careers and establishing a scientifically literate society: and, worryingly, it is
on the decline internationally. Conceptions of science are strongly affected
by school experience, so one strategy is to bring successful science
communication strategies to the classroom. Through a project creating
short science films on mobile devices, students’ engagement greatly
increased through collaborative learning and the storytelling process.
Teachers were also able to achieve cross-curricular goals between
science, technology, and literacy. We argue that empowering adolescents
as storytellers, rather than storylisteners, is an effective method to increase
engagement with science.
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Introduction International declines in student engagement with science are of significant
concern as there is a strong relationship between pursuit of science and science
engagement at school [Osborne, Simon and Collins, 2003; Potvin and Hasni, 2014].
Experiences in science classes at school can have a significant impact on
engagement with science [Venville et al., 2013; Reinhold, Holzberger and Seidel,
2018]. Studies suggest that learners chose whether to seek a career in science, or
not, as adolescents (12 to 16 years old) [Cleaves, 2005; Tai et al., 2006; Lindahl, 2007;
Maltese and Tai, 2010] and those who report more positive experience with school
science are far more likely to continue to pursue science after this age [Shirazi,
2017]. Strategies to maintain engagement across this transition between primary
and secondary schooling are needed as this is the critical age students make
choices, knowingly or subconsciously, of what they will pursue in their future.
Focusing on the development of engaging teaching practices and experiences in the
science classroom may be the best strategy to encourage students to stay in science
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[Maltese and Tai, 2010] as motivation and interest in science are dependent, in part,
on teacher practice [Shirazi, 2017]. Science communication can offer successful
engagement strategies to science education to reignite interest [Baram-Tsabari
and Osborne, 2015]. Previous research has called this joining-of-forces a third
space [Stocklmayer, Rennie and Gilbert, 2010] where formal and informal science
education systems work together in order to promote science engagement and
literacy [de Vries and van der Sanden, 2016]. Successful informal science commu-
nication efforts for adolescents such as those at museums, outreach programmes,
and extra-curricular activities tend to remove students from the classroom.
While these can offer immense benefit, and spark an interest in science, they
do not address the challenges faced by teachers and students inside the classroom
where negative views can continue to develop [Cleaves, 2005; Lyons, 2006]. Hence,
it is potentially beneficial for science communicators to work with educators
to develop in-classroom strategies for improving engagement with science.
Science communication currently exists within many formal education curriculums
as a Nature of Science (NoS) learning area. Students are expected to have
knowledge of how to conduct, scrutinise, research, and communicate science
[Lederman, 2007; Ministry of Education, 2007]. It has been found that an
understanding of the nature of science supports scientific learning, encourages
appropriate use of scientific knowledge, and enhances appreciation of science as a
social human activity [Driver et al., 1996]. While NoS is meant to provide such
experiences and appreciations, this is a notoriously difficult area for educators to
teach because they often have not practised as scientists themselves [Hipkins,
2012]. In order to help meet NoS curriculum goals previous strategies have had
students create their own representations of science, allowing them to work with
content as active producers of science communication, rather than as passive
consumers. For example, a successful project having students make science comics
[de Hosson et al., 2018] allowed for students to explore the content and storytelling
aspects of science together, but mostly focus on students’ writing skills. Since 2015,
social media platforms YouTube, Shapchat, and Instagram have surpassed
Facebook to become the most popular with adolescents, and all centre on the
production of photo and video stories [Anderson and Jiang, 2018]. To encourage
and support all students in their learning, we must take advantage of the many
forms of literacies that current students communicate through [Ainsworth, Prain
and Tytler, 2011; Thibaut and Curwood, 2018], and occupy the space of digital,
video, and audio texts with science storytelling.
Storytelling is an ancient and powerful practice [Smith et al., 2017] that has adapted
its form to the spaces humans have occupied over millennia. From campfires and
caves to printing presses and lecture theatres, stories now find themselves
diversified throughout the digital realm. Mobile devices allow learners to access
and create stories constantly in this digital space, and communicate through
multiple literacies simultaneously [MacCallum et al., 2017]. Mobile devices are
ubiquitous with adolescents, with 91% of participating students in the Programme
for International Student Assessment (PISA) 2015 having access to a smartphone
and 53% having access to a tablet device (the fastest growing device, having risen
30% points between PISA 2012 and 2015) [OECD, 2017]. The advantages these
devices can offer underpin the need to develop teaching practices which effectively
implement their use [Crompton et al., 2016]. Moving towards the active production
of films on mobile devices offers the opportunity to utilise readily available
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technology, learn scientific content, and develop skills in communication. [Rifkin
et al., 2010]. Though evidence exists supporting the use of science communication
activities and mobile-filmmaking as ways to engage students, it is mainly based in
tertiary courses [Clarkson et al., 2018; Speed, Lucarelli and Macaulay, 2018], where
it is too late for students who opted-out from science years earlier.
Research questions
With the need of strategies to engage school students with science during crucial
adolescent decision-making years, we investigate the opportunity to connect school
students to science through the process of mobile-filmmaking. In this exploratory
project where students acted as storytellers in the production of their own science
film, we asked:
I. Does storytelling through mobile-filmmaking improve student engagement
with science in the classroom?
II. What are the benefits and challenges of telling science stories with
mobile-filmmaking in the classroom for teachers and students?
In this report, we first establish the design, collection, and analysis of data related
to student engagement in conducting a mobile-filmmaking project in schools. Next,
we explore and discuss the themes that emerged from our analysis relating to
student and teacher experiences related to their engagement with the Science Video
Project (SVP). Finally, we suggest future directions for research into engaging
adolescents as storytellers, as well as implications for practitioners and researchers.
Defining engagement
Science engagement can be investigated in a wide spectrum of contexts from the
individual up to the community or cultural level [Sinatra, Heddy and Lombardi,
2015]. While using eye-tracking software to measure cognitive engagement of
students during a science lesson [Miller, 2015] and investigating post-normal
science and its effects on global and future issues [Funtowicz and Ravetz, 1993]
may lie at opposite ends of this spectrum, both are useful for investigating the
ways we interact with science in our lives. In this study we focus on the
person-in-context area of the spectrum [Sinatra, Heddy and Lombardi, 2015] as we
measure student engagement in the context of a particular science learning activity.
This type of school engagement is a predictor of positive outcomes for pursuing
and excelling in science [Tytler and Osborne, 2012].
While student engagement in science at school is largely agreed upon to be a
multidimensional construct, and even a metaconstruct, new dimensions are still
being developed [Fredricks, Blumenfeld and Paris, 2004]. There is evidence to
support three central dimensions for the way that students engage with their
science classroom experience (including engagement with their learning, class,
teacher or classmates) which we focused on in this study; behavioural (what
students do), emotional (how students feel), and cognitive (how students think)
[Sinatra, Heddy and Lombardi, 2015]. Social [Finn and Zimmer, 2012] and agentic
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dimensions [Reeve and Tseng, 2011] have also been suggested, though these still
require further validation and definition.
Defining our investigation of engagement with science in this manner has
implications for analysis and interpretation of results. Primarily, by focusing on
engagement with a particular learning activity in the classroom, student and
teacher comments are taken to correspond to the science class rather than to Science
as a culture, practice, or career. Additionally, focusing on in-class engagement of
students in a particular learning task does not take into consideration influences
outside the classroom such as familial, economic, or cultural factors that have
previously been shown to affect science interest and aspirations of adolescent
students [Archer et al., 2012].
Methods Activity structure
The SVP was comprised of four 1-hour lessons during regular class time, including
activities in researching, storyboarding, filming, and editing to produce a
<4-minute video. Worksheets that accompanied these activities can be found as
supplementary material. After being given project materials and an introduction to
the project, teachers were encouraged to adapt the project to fit their curriculum
needs and timetable. These teachers were not technology specialists, and carried
out the project using their own class time with their regular class of students. Two
teachers had their classes make videos on any science topic (could be outside of
curriculum learning), while the other two classes had topic guidelines put in place
to reflect their current curriculum learning areas. Class sizes ranged from 25–30
students who worked together in teams of 3–4 to produce their science video.
Participants
The participants were comprised of the teachers and students in four adolescent
classes in an urban centre in the New Zealand. Three teachers with at least five
years teaching experience participated in the study. Two classes were chosen at
Year 8 (12–13yo) and two at Year 10 (14–15yo). These year levels were of interest
because they represent two important transitions for students during middle-years
schooling. At Year 8, students are on the cusp of transitioning to high school where
they will have a dedicated science class and teacher for the first time. After Year 10,
high school students transition to senior schooling, when they can opt-out of
science subjects if they wish. Classes were selected purposively to capture the
student and school diversity in New Zealand, such as special character (single-sex
or religious affiliation), school type (high school or intermediate), and student
diversity (ethnicity and gender) as shown in Table 1.
Ethical approval
Written consent was provided by all teachers to be involved in the study. As the
student participants were minors, consent was provided by their guardians. Those
who participated in interviews were required to provide additional consent for
their responses to be audio recorded. For all participants, consent included
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Table 1. School Characteristics. Please note that all school names are pseudonyms.
Case Site Age Distinctive Factor(s) ‘Science’ Taught By
Moana College 14–15
Single-sex
Science Teacher — A1
(female)
St. Duke Academy (10) 14–15
Religious
Science Teacher — BC2
special character
St. Duke Academy (8) 12–13
Combined intermediate
and high school
Dragon Valley Middle School 12–13
Highest % of non-European
Primary Teacher — D3
students in study area
permission to video record and disseminate anonymised results. Before beginning
recruitment, this study was approved by the Human Ethics Committee of the
authors’ university.
Materials
Classes were provided with a set of 16 iPads (iPad Air 2), capable of video and
photo capture and preloaded with the editing software iMovie. While utilisation of
student or school owned devices is an ultimate goal, we chose to standardise the
devices used during the project for three research-related reasons. First, standard
devices and software allowed for comparison of video production process between
students and classes. Second, supplying the iPads controlled for varying device
access and type. Third, this allowed for secure storage of potentially identifiable
video, audio and images of students. All participating schools had Bring Your Own
Device policies. Students were allowed to use their own additional devices for
information researching purposes only. All filming and editing was conducted on
the iPads for the reasons stated above. Teachers were also provided with a project
guide and accompanying student activity packet that directed students through the
process of making a short film as found as supplementary material.
Data collection
Measurement of the metaconstruct ‘engagement’ is particularly challenging.
Sinatra, Heddy and Lombardi [2015] suggest that for an investigation interested in
exploring student engagement in the context of a specific learning activity,
appropriate methods include experience sampling, observations of interactions,
and triangulated self-report measures. Experience sampling [Hektner, Schmidt and
Csikszentmihalyi, 2007] was not a viable option for this study as resources were not
available to provide students with 1-to-1 research devices, activity length did not
allow for adequate time for multiple samplings, and drawing students’ attention
away during such a short time span could have artificially affected their overall
engagement and success with the task.
We focused on observing classroom interactions and triangulating engagement
through self-report measures to improve validity [Bazeley, 2013]. We implemented
a multiple case study design [Cohen, Manion and Morrison, 2013] consisting of
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semi-structured interviews [Bogdan and Biklen, 1997] with teachers, group
interviews with students, student questionnaires, and researcher observations.
Conner et al. [2009] suggest that for short activities like the SVP, one-off self-reports
following the event are least burdensome to participants. For this reason, all
students were given the opportunity to provide feedback on the project in a post
questionnaire. These were collected using the Qualtrics app preloaded onto the
iPads students used for the project.
Interviews were conducted within one week before and after the SVP. These were
held during typical break times so as to minimise disturbance to participants’
schedules. Teachers selected 4–6 students for the group interviews, which they felt
represented the diversity of their classroom, but who would feel comfortable
talking with each other and the researcher. Eder and Fingerson [2001] suggest that
the most important factor in designing interviews with children is to create a
natural context. As such, interviews were held with classmates, in a typical break
spot or classroom, and students were encouraged to speak openly.
Pre-interview questions aimed to describe typical student engagement in the class
and expectations of the project. The post-interview similarly aimed to have
describe student’s engagement as a result of the project as well as benefits and
challenges the experienced. All interview data were audio recorded, and
subsequently transcribed by the primary author using HyperTranscribe
[Researchware Inc., 2013]. Initial transcription was followed by two rounds of
reviewing to ensure that the transcripts accurately reflected the recorded sessions.
Data Analysis
A mix of deductive and inductive coding was applied to the data to address the
main research questions [Saldaña, 2015]. To address the first research question we
employed a pre-established list of operationalised engagement indicators to code
comments from interviews and questionnaires. Fredricks, Wang et al. [2016,
pp. 9–10] developed a list of behavioural, emotional, and cognitive indicators
related to students’ engagement or disengagement in science class. This list
operationalises what students and teachers identify as signs of their engagement
with science, opposed to a researcher-devised definition of the construct. We
searched student and teacher comments for signs of the engagement indicators,
which were used as codes for interview and questionnaire responses. There were
six categories, which were broken down into n specific indicators; emotional
engagement (n=15), behavioural engagement (n=19), cognitive engagement (n=15),
emotional disengagement (n=15), behavioural disengagement (n=19), and
cognitive disengagement (n=6). For a complete list of indicators see Table 1
(pp. 9–10) in Fredricks, Wang et al. [2016]. Researcher observations were used as a
secondary source to provide context to participant responses. To ensure reliability
of the coding procedure, one teacher and one student group interview were
initially coded, and then recoded two weeks later until the researcher was able to
apply the indicator codes consistently as in Mackey and Gass [2005].
To identify the benefits and challenges of the project for participants, inductive
coding of transcripts was implemented [Saldaña, 2015]. This proceeded in three
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rounds of generating and rechecking codes so that they were comparable across
cases. The initial round proceeded with in vivo coding [Miles and Huberman,
1994], creating codes based on the words of participants. Initially there were 23
codes describing benefits, and 21 codes related to challenges. Over a further two
cycles, codes were compared and condensed into 20 categories, representing three
major themes related to storytelling and mobile-filmmaking.
Results Here we present the results of the SVP and the themes related to our two research
questions. The science mobile-filmmaking project was found to positively affect
student engagement with science and develop skills across the curriculum. These
claims are supported by six themes which emerged from our analysis which can be
summarised as:
I. Student disengagement is mainly due to transmissive teaching styles.
II. Mobile-filmmaking engages students through the exciting and collaborative
process of storytelling.
III. Students learn science content through the repetitive nature of the storytelling
process while making their own short films.
IV. Mobile-filmmaking allows development of soft skills in the science classroom.
V. Cross-curricular goals can be achieved through mobile-filmmaking by
integrating — at a minimum — science, literacy, and digital technology
learning.
VI. Fast-paced storytelling projects may encourage engagement, but adjustments
may allow for further learning goals to be accomplished.
In this section, we present evidence to support these themes then examine them in
relation to the wider literature leading into a discussion of future opportunities for
practitioners and researchers to investigate mobile-filmmaking.
Engagement
In Figures 1 and 2 we present a visual summary of the percentage of engagement
indicators during discussions with students and teachers. Figures 1 and 2 show the
proportion of interview comments related to behavioural, emotional, and cognitive
engagement or disengagement. It is immediately evident that there is a large shift
in student and teacher comments between discussing their typical science class and
their experience after the SVP. In the following two sections, we explore the sources
of these shifts.
Theme I: typical science classes struggle to engage. Before beginning the project,
interview comments related to engagement (n=110) showed that across four classes
the average level of disengagement was 52% (Figure 1). The two classes at St.
Duke’s showed slightly higher than average disengagement (64% and 75%) and the
classes at Dragon Valley and Moana College showed slightly less than average
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Figure 1. Typical Science Class Engagement. Here we represent the engagement indicators
that were mentioned during discussions with student and teachers about their science class.
Overall there were n=110 comments related to engagement in typical science class.
Figure 2. SVP Engagement. Here we represent the engagement indicators that were men-
tioned during discussions with student and teachers about their science class. Overall there
were n=177 comments related to engagement with the SVP.
disengagement (33% and 46% respectively). This substantial difference is due to a
higher prevalence of transmissive teaching styles in the two classes at St. Duke’s.
The majority of disengagement indicators in discussions before the project were
related to expressions of boredom with transmissive lessons, where Science
instruction came mainly in the form of listening to the teacher and writing notes.
The prevalence of these comments would almost suggest that writing notes is a
‘trigger’ [Renninger and Bachrach, 2015] for some students’ disengagement, as one
student commented:
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Student 2-2a: Just writing for the whole class, that’s basically what we do
every time except for a couple lucky times where we actually get to do
something fun.
This student’s disdain for science is not based on the content, but in the way they are
being taught. Students who experience transmissive teaching styles are likely to ex-
perience poor content learning, views of science as a static collection of knowledge,
and little opportunity for discussion and personalisation of learning [Lyons, 2006].
Students suggested that they were engaged in ‘something fun’ when doing ex-
periments or conducting Science Fair projects. However, disappointment was also
expressed with the low frequency with which these enjoyable hands-on activities
were conducted. Teachers seemed to be aware of this trend, confirming that:
Teacher 2: They’re the kind of class that prefers to be more active, they’ll tell
you anything, but they don’t like to write stuff down.
Despite this teacher’s awareness of students’ preference for lively teaching
activities, the status quo remains. This view that science classes are boring is an
unfortunate international phenomenon [Lyons, 2006], as well as a leading cause for
students to opt-out of science courses [Cleaves, 2005]. Here we see that before
beginning the project, students were lukewarm in both year levels about their
engagement with science. The prevalence of transmissive styles of teaching raises
significant concern for their engagement and interest in science at a critical time in
their academic development.
Theme II: mobile-filmmaking improves engagement. After conducting the
project in class, interview comments related to engagement (n=177) showed a large
increase in engagement indicators (Figure 2) related to mobile-filmmaking. In the
St. Duke’s (10) class, however, comments about disengagement (21%) were higher
than any other class. This was mainly due to higher levels of comments regarding
behavioural disengagement, mainly related to students identifying their peers as
being off-task or goofing around. We further investigated whether this was due to
some aspect of the project. This sort of behavioural disengagement was described
as being typical for this class and would have occurred with any other activity.
Teacher 2: I don’t know if it would have been any better with any other type of
group or resource. . . I think probably they got more out of it than they would
have out of a paper, so on balance, I think the outcome was probably better.
Despite these comments, an overall increase in engagement levels was found
during the project. Students commenting that they were very pleased to be doing
something they felt personally involved with replaced disengaging comments
about transmissive teaching styles that had dominated discussions before the
project. In producing their own science stories, students had the opportunity to
contribute their own thoughts and understandings of content to a wider discussion.
When comparing the SVP to other research projects, one student commented:
Student 2-3: . . . it wasn’t just like a normal research project where you get
something, you put it on a Google Doc or Slide. You got to do your own thing
and customise it to you, whereas with writing it’s just your skill.
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The storytelling process while producing films required students to gather,
interpret, and reproduce information — at every stage infusing their film with
touches of their own personalities, words and depictions, or ‘customising it’ to
themselves. The process of filming, and the film itself, became a discussion
between students and others. A lack of discussion and creativity in science class
activities are two reasons for student disengagement [Osborne and Collins, 2001;
Lyons, 2006]. It is our suggestion that this opportunity enhances the newly
suggested agentic dimension of student engagement where students participate in
instruction. Students who are experiencing agency in their learning purposefully
contribute input and suggestions into the learning process [Reeve, 2012; Sinatra,
Heddy and Lombardi, 2015]. By having control over the storytelling process,
students could contribute their ideas, creativity, and learning actively in a way that
was not possible with passive note taking.
This overall increase in engagement indicators was largely due to an increase in the
dimension of students’ emotional engagement (Figure 2). Almost all participants
commented that the project was fun, enjoyable, and exciting, similar to the way
they felt about doing experiments and other hands-on activities. Enjoyment acts
as a stimulus for interest in science, and can also be associated with effort [Pekrun,
2006] and problem solving [Csikszentmihalyi and Csikszentmihalyi, 1975]. Finally,
there was a trend for students to identify that they liked the project because they got
to work with others throughout the project. As one student and teacher described:
Student 5-2b: I guess when you’re just writing it down you just write it down.
But when you do it as a video, you’re kind of teaching people. . . and when you
teach them you have to understand it better yourself.
Teacher 3: And we ended up sharing the work at assembly, and they were
really proud to share their [videos].
Students taught themselves and peers through storytelling, and felt pride in
sharing their stories with others which enhanced engagement. This social trend
may well be related to a social dimension of student engagement [Finn and
Zimmer, 2012]. While producing their film, students were in a social-bubble,
continuously assessing whether their descriptions and depictions would be
understood by their audience.
Looking at these results as a whole, we can see that increased engagement was a
result of students actively contributing and experiencing more agency in the
filmmaking process than they did with typical lessons. The significant increases in
emotional engagement in particular were a result of students’ having the
opportunity to work on a collaborative project that was exciting and enjoyable.
Both of these positive impacts on student engagement are a result of the active
process of creating stories with and for others.
Benefits and challenges
Additional benefits and challenges associated with the project emerged that were
not represented by the indicators used to classify engagement. We discuss the three
most cited benefits relating to storytelling, project management, and
cross-curricular goals as well as the challenge of time that many participants
experienced.
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Theme III: learning through storytelling. Closely tied to the increases in
emotional engagement were two important qualities of the storytelling experience;
filmmaking and creative expression. Students described that part of what made the
project more fun and exciting was getting to develop their filming and editing skills
and getting to express their learning, creativity, and humour. Through this
storytelling experience, students felt that they could enjoy the content they were
learning throughout the process of researching and producing their videos. We
argue that it was the process of filmmaking that allowed students to revise and
learn material in a new way that aided their understanding and enjoyment of
learning. When asked how the project affected their learning, one intermediate
student described:
Student 6-3: . . . when you’re doing your subject on the video, you get to go
over it lots of times which helps me remember it. When you’re writing it down
you may read it once or twice and then that’s it.
Having the chance to work through content many times throughout the filmmaking
process allowed students to build their understanding of their scientific topics as
they built their stories. This was a benefit that was also recognised by teachers:
Teacher 2: Sometimes. . . when we ask them to do a project, they copy and paste
it. And so, I think [the SVP] forces them to actually synthesise the information
and put it in their own words simply.
While filmmaking, students enthusiastically conducted multiple rounds of
planning, rehearsing, and presenting material to ‘put it in their own words’. It has
been suggested this would be similar to the benefits of repeated readings of written
text, which encourage fluency with the material [Young and Rasinski, 2013].
Repetition and multiple opportunities to digest information relates to the dynamic
process of storytelling, which is a better reflection of the scientific method than the
“static, linear, non-participatory’ view that transmissive styles of teaching and
textbooks would suggest [Martin and Miller, 1988, p. 60]. In addition to the benefits
of developing skills in filmmaking and creativity, students are also engaged in a
more authentic form of learning science content through storytelling.
Theme IV: developing soft skills and self-efficacy. Teachers expressed different
initial concerns that seem to be based on the difference in how secondary and
primary teachers are typically trained. The two high-school teachers (Science
content-area) were mainly concerned with not having the technology or
storytelling skills to implement the project. The intermediate teacher from Dragon
Valley (generalist teacher) making videos were somewhat common, and that they
were more concerned with not having enough science training. As the intermediate
teacher summarised:
Teacher 3: We probably don’t have the science knowledge that we need, but
then we have the literacy stuff. And science classes frequently, in my
experience of them, high school styles didn’t have much fun in terms of
literacy stuff. . . all the note taking and gathering through a textbook and that
kind of stuff.
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Reflecting on the project, however, teachers found that they did not encounter
significant technology, storytelling, or science concept issues. Where issues did
arise in these areas, all three teachers welcomed the opportunity to demonstrate
problem solving skills with their students. When describing how they did assist
students, teachers commented:
Teacher 1: I thought I was going to get a lot of science questions, but it was
more about project management side of things. . . So it wasn’t really scientific
help, it was more. . . trying to get it done help.
Teacher 2: Yeah, I don’t think it was a technology issue. It was probably not
even with projects. . . it’s with managing themselves.
Teacher 3: I think it’s a better approach to teach project management.
These teachers seem to have spent most of their time during SVP lessons assisting
students with general soft-skill challenges [Heckman and Kautz, 2012] managing
team member interactions, time, and resources. This unexpected benefit of the SVP
highlights the opportunity for using mobile-filmmaking as a tool to develop
student’ self-efficacy skills — defined by Bandura, Freeman and Lightsey [1999] as
the “beliefs in one’s capabilities to organise and execute the courses of action
required to manage prospective situations”[p. 3]. Through modelling and
practising these skills, students stand to increase their self-efficacy and confidence
with the project. Increased confidence then furthers their likelihood to engage and
enjoy the activities, creating a self-fulfilling cycle [Pajares, 1996]. In this way, a
positive experience with science mobile-filmmaking as we have found in this study
allows development of students’ soft-skills and self-efficacy, and can in turn further
inspire their interests in science and its communication.
Theme V: fulfilling cross-curricular goals. Teachers also found the project
beneficially integrated aspects of literacy and communication into Science lessons.
The New Zealand Curriculum [Ministry of Education, 2007] was designed to
encourage cross-curricular lessons, though many teachers find these difficult to
implement with current school structures. In addition to content strands, the
Science Learning Area also has a Nature of Science strand which is meant to be
integrated with the other content areas [Ministry of Education, 2007] and highlights
the importance of the way science is carried out and communicated.
For the intermediate teacher (11–13 years old) who felt more confident teaching
literacy skills rather than science content, the project gave a new way to
comfortably expand the science areas of their lessons:
Teacher 3: You do such integrated curriculums. . . Normally when I’m getting
the kids to make a video, I’m thinking Literacy, and not thinking Science, so
that [is] a good challenge, to go in where this is thinking about Science.
Whereas for the high school teacher (12–16 years old) who mostly focused on
teaching science content in their classes, the project allowed for aspects of the way
science is communicated to be enhanced in their lessons:
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Teacher 2: [The SVP] encourages assessment in an oral form, because in science
we need to be able to communicate orally as well.
Additionally, the SVP presents an ideal method to incorporate skill-building
activities in digital communication as well. In New Zealand, a newly released
Digital Technologies curriculum will be required to be taught in schools by 2020
[Ministry of Education, 2017]. In addition to Science and Literacy, the
mobile-filmmaking project provides an opportunity to accomplish further
cross-curricular goals in designing and understanding digital media outcomes.
Theme VI: finding the right amount of time. In discussions and observations,
the most often mentioned challenge was not having enough time to finish the
videos. The SVP was planned as four 1-hour lessons so teacher could easily
integrate the project into their existing timetables. This was less time compared to
other student video-making projects, which could last for weeks [Young and
Rasinski, 2013] or even months [Hubbard, 2012].
Two trends emerged in the ways students struggled with timing in the project.
First, some struggled to ‘get going’ with planning (so ran out of time for
filming/editing). Second, other groups spent too much time filming and ran out of
time for editing. It is worth noting, however, that of the twenty-nine videos that
were collected during the project, only six remained incomplete (videos recorded,
but not edited together). When asked about the pace of the project, one student
commented:
Student 6: I did feel a bit more engaged because we don’t have a big
time-frame that we can do it in. We had a short, sweet, time and so you have to
kind of focus.
While students may have wanted more time, the fast-paced production encouraged
efficient working. Teachers also discussed timing challenges, with Teacher 3
describing it as a ‘tight rope’ because giving more time for the project could make it
‘lose its impetus’. One teacher was given the opportunity to conduct the project
twice with different classes and described that:
Teacher 2: It went okay the first time but, it was easier the second time. And I
don’t think it was the students necessarily, probably was just experience with
the project. . . And when you’ve done it once you sort of know the timeline
where you need to push them a wee bit.
This teacher’s comments indicate that if adopted regularly by teachers, repetition
of the project would allow for the teacher and students to become more
comfortable and confident in completing videos as part of a regularly allotted class
activity. Teachers also showed excitement for the possibilities of extending and
adapting the project to fit their classroom goals further. The project could be
expanded to include a scientific investigation or experiment, lessons added to
coach students in group work, explicit literacy/communication instruction, links to
other classes such as Digital Technologies or Literacy, use as an exam revision tool,
or conducted as a form of assessment. As the project expands to include these
interesting opportunities, however, it could lose its simplicity of implementation,
and thus be less likely to be realistically utilised by educators.
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Implications Future research
The exploratory nature of this research project put limits on the investigation. A
small number of case sites and variables were able to be investigated mostly due to
time, resources, and teacher curricular requirements. Omitted from our study was
the effect of mobile-filmmaking on content learning because this would have
required a standardised video topic across classrooms, which would have been
nearly impossible considering differences in curricula between year levels and
topics taught at a given time between classrooms. Now that we have found strong
signs of improved engagement through the process of telling science stories
through mobile-filmmaking, a future replication of this study incorporating effects
on learning is strongly encouraged as learning improvements would be key to the
activity being conducted regularly in classrooms.
Investigating variables such as ability for assessment and likelihood of activity
adoption by teachers would further reveal the sustainability of such projects in the
typical classroom. These would benefit from a long-term study, allowing students
and teachers to experience the project multiple times as a regular part of their
classroom activities. With this study as an exploratory grounding, comparing the ex-
perience of science mobile-filmmaking with the production other formats of science
storytelling not requiring expensive technology (e.g. live shows, games, writing,
or comics) would further reveal the potential to engage adolescents as storytellers.
Implications for research and practice
The science mobile-filmmaking project was designed as a solution in the ‘third
space’ between science education and communication for declining student
engagement. As such, there are unique implications for both formal educators and
science communicators, and the researchers in both fields.
Science education.
1. Science mobile-filmmaking increases students’ engagement in science class,
especially for students turned-off to science due to frequent reading and writing
activities.
2. Students develop science, literacy, and technology-related skills as well as those
in problem solving, group work, and project management which could achieve
current assessment standards.
3. Producing a < 4-minute video on a mobile device is possible, but challenging,
for students in four one-hour lessons. Added lessons or time should remain
germane to educator’s learning goals and not just give ‘more time’ for its own
sake.
4. Successful with students 12–15 years of age, in high schools and intermediate
schools, with a wide range of science topics, and taught by generalist and
science-specialist teachers.
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Science communication.
1. Empowering adolescents as producers rather than consumers of science stories
via mobile filmmaking is a powerful way to engage them with science.
2. Use of Fredricks, Wang et al. [2016] indicators successfully captured
participants’ engagement with science. Further development of indicators and
validation of their accurate measure of engagement with science could be
fortuitous research pathways.
3. Exploring joint solutions between science communication and education
researchers has produced a successful project, and like partnerships are
encouraged to address issues facing both fields.
Conclusion The need for strategies to spark engagement in science for students at school is
necessary to develop informed and engaged future citizens. Engagement is a key
focus of science communication research and transferring methods to science
education can be of benefit to both disciplines. In this study, we set out to explore
the engagement value of school students communicating science stories through
mobile-filmmaking. In four 1-hour sessions during typical class time, students
produced their own science films on a mobile device with the support of their
regular teacher.
The experience of combining storytelling with science through mobile-filmmaking
found students more engaged than in their typical science class. Where students
were feeling disconnected and bored, mobile-filmmaking gave students the
opportunity to bring their creativity, thoughts, and skills to the storytelling process
and to enjoy learning science content with their peers. Science does not exist in
vacuum as a static practice or body of knowledge, though it is often taught in
precisely this manner in schools. Both science-specialist and generalist teachers
found that science mobile-filmmaking gave the opportunity to enrich regular
science lessons with literacy, digital technologies, and personal development skill
building opportunities. Engaging students as storytellers through
mobile-filmmaking has been found here to be a powerful engagement method, and
warrants further investigation, especially into its effects on content learning.
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ABSTRACT 
Mobile learning activities in the classroom offer affordances and strategies to address challenges in science education 
related to STEM engagement and digital technologies’ pedagogy.  In this study, we draw on findings from the Science 
Video Project – where four middle-years’ classes in New Zealand researched, filmed, and edited short informational science 
videos on mobile devices.  Previous research found this project to be a successful method to enhance students’ science 
engagement in the classroom and prepare them with future-ready skills.  Utilising established mobile-adoption frameworks, 
we analysed participants’ experiences and how they affected teachers’ likelihood of adopting this mobile learning activity 
regularly. Findings indicate that students across all cases expressed high levels of digital literacy and low levels of ICT 
Anxiety about utilising mobile devices for film production.  Teachers exhibited mixed initial concerns with the project 
regarding their own Digital Literacy, ICT Anxiety, and ICT Teaching Self-efficacy, which progressed to positive views by 
the end of the project. This indicates that teachers are likely to adopt such activities in the future, and suggests that this was 
in part due to students’ confidence with the task, as well as the ease and usefulness of implementation. We argue science 
mobile filmmaking utilises students’ existing digital literacy skills, and can act as an easy-to-implement seed project to 
overcome teachers’ concerns about learning with mobile devices.   
Author Keywords 
Mobile Filmmaking, Science Education, Mobile Adoption, Middle-years’ Education, Mobile Learning Activities 
INTRODUCTION 
Currently, there are international calls for both increased engagement with science, technology, engineering and 
mathematics (STEM) and integrated digital technologies pedagogy to prepare students for the future in Aotearoa New 
Zealand (Ministry of Education, 2017; Potvin & Hasni, 2014).  The ubiquity of mobile devices, and the myriad affordances 
that they offer, underpin the importance of incorporating them into education (Crompton, Burke, Gregory, & Gräbe, 2016; 
Park, 2011). In New Zealand, mobile learning activities also support the new Digital Technologies Hangarau Matihiko 
Curriculum which is expected to be implemented as a linking strand across all content learning areas by 2020 (Ministry of 
Education, 2017). 
Learner generated digital media has to ability to utilise these cross-curricular skills and foster student learning and 
engagement (Kearney & Schuck, 2005). Student-made ‘slow-mation’ videos utilising cameras and desktop software have 
previously been found to engage students with science and aid learning (Mills, Tomas, Whiteford, & Lewthwaite, 2018).  
With the rise of smartphone and tablet technology, this has paved the way for mobile filmmaking where students can plan, 
edit, and record short science films on a single device (Martin, Davis, & Sandretto, in press).  While positive experiences 
have been reported for students’ engagement with science mobile filmmaking, sustainability and regular adoption by 
teachers ultimately determines the value of such activities. 
The Science Video Project (SVP) was designed as a mobile learning activity for middle-years classrooms (ages 11-15) to 
address the dual challenges of science engagement and incorporating digital technologies into the secondary classroom. 
Here we investigate the classroom experience and likelihood of teacher adoption of mobile filmmaking in the secondary 
science classroom.  Our research aimed to answer the following questions: 
1. What experiences did students and teachers have in the classroom utilising mobile devices during the 
Science Video Project? 
2. How does the experience of conducting a mobile filmmaking project in the science classroom affect 
teachers’ likelihood of adopting mobile learning activities in the future? 
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ADOPTION OF MOBILE LEARNING ACTIVITIES  
When estimating the likelihood of incorporating a new information and communications technology (ICT) into their 
teaching, Davis, Bagozzi, and Warshaw (1989) suggested two original factors within their Technology Adoption Model.  
Perceived Ease of Use related to the educator s feelings on ho  simple it as for teachers to use the ne  technolog .  
Similarly, Perceived Usefulness corresponded to the degree of worth of a particular activity for the teacher and their 
students.  This original model has since been extended to better reflect the factors effecting the adoption of mobile 
technology specifically, including Digital Literacy, ICT anxiety, and ICT teaching self-efficacy (Mac Callum & Jeffrey, 
2014).  ICT anxiety describes the level of worry or discomfort that teachers have about using mobile technology for learning 
(Bitner & Bitner, 2002; Mac Callum & Jeffrey, 2014).  Digital Literacy corresponds to the level of an educator s skills in 
using technologies, and in this case, mobile technologies specifically (Hasan & Ahmed, 2010; Markauskaite, 2007).  
Finally, ICT teaching self-efficacy describes the ability of an educator to effectively implement the use of a particular digital 
resource in their classroom (Celik & Yesilyurt, 2013; Teo, 2009).  In this stud  e focus on teachers  development of all 
five of these factors to investigate any changes in their likelihood to adopt mobile technology in to their classroom.   
METHODS 
Background to the Science Video Project 
The activities within the SVP are underpinned by multiple learning theories, like many mobile learning activities 
(MacCallum & Parsons, 2016).  Primarily the project is built on constructivist and situated cognition theories that have 
students learning through the creation of their own digital artefacts with their peers (Parsons & MacCallum, 2017; Wang 
& Shen, 2012).  The goal of the SVP was to have students utilising their existing mobile technology skills to produce a 
short (<4 min.) science video on a mobile device.  The project was carried out during normal class times, over a series of 
four filmmaking sessions (Table 1) guided by the regular classroom teacher. This type of activity has been shown to be 
effective with tertiary students, but little evidence exists for its use in school science classrooms (Clarkson, Houghton, 
Chen, & Rohde, 2018; Speed, Lucarelli, & Macaulay, 2018).   
Session Activities 
1  Preparation  Students have a Film Screening  of e emplars of the four main t pes of informational science videos. 
2  Building a Story  Small groups choose a topic, research, and storyboard their movie. 
3  Filmmaking Students film and edit together their short movie. 
4 - Filmmaking Students film and edit together their short movie. 
Table 1. The Science Video Project.  Teachers implemented these lessons over four approximately 1-hour class periods. 
Teachers were allowed to adapt the project to their curriculum/content area. 
A set of 16 iPads with iMovie and Camera apps were provided for the duration of the SVP from the researchers. While 
ultimately the goal of this kind of project would be to use students' own device in the production of short film, 
standardisation of the devices in these exploratory case studies allowed for comparison between students, classes, and 
schools.  Most classrooms had access to other devices such as students  own mobile devices, laptops, or Chromebooks 
whether these were devices brought to school because of the school s Bring Your Own Device (BYOD) policy or school 
devices.  Because students would typically have access to these devices for a class project, we allowed students to utilise 
them for research purposes only if they wished to.  All filming and editing was conducted edited using iMovie for iPad. 
Participants 
The participants in this study were the teachers and students in four middle-years classes in an urban centre in New Zealand. 
Two classes were chosen at Year 8 (ages 11-13) and two at Year 10 (ages 14-15).  Year 8 is the last year of primary school, 
and represents the transition into high school.  Year 10 students represent those who are in the process of making their 
course decisions for senior studies where they have the opportunity to opt out of courses such as Science or Digital 
Technologies.  Classes were selected purposively to capture student and school diversity in New Zealand (Table 2). 
Table 2. Participating schools (names anonymised for privacy). 
School [Year] Age Distinctive Factor(s) ‘Science’ Taught By 
Moana College [10] 14-15 Single-sex (female) Science Teacher - A 
St. Duke s Academ  [10] 14-15 Religious special character 
Combined intermediate and high school Science Teacher - B St. Duke s Academ  [8] 12-13 
Dragon Valley Middle 
School [7+8] 
11-13 Highest % of non-European students in study area Primary Teacher - C 
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Data Collection and Analysis 
Student focus groups and teacher interviews were conducted within one week before and after the project during daily 
free periods such as lunch time or homeroom. Discussion questions on mobile technology adoption centred on five main 
factors previously shown to affect the adoption of mobile technology (MacCallum, Jeffrey, & Kinshuk, 2014). Excerpts 
from interviews with teachers and group interviews with students were first identified based on whether the speaker was 
commenting on the mobile learning experience.  These comments were then coded using the Mobile Learning Adoption 
Framework categories of Digital Literacy, ICT Anxiety, ICT Teaching Self Efficacy, Perceived Ease of Use, and 
Perceived Usefulness.  Each comment was assigned to one of these categories in addition to a valence of positive or 
negative in order to indicate the nature of the comment.  Coding by these categories then allowed for description of the 
three case teachers  and their four classes  experiences using mobile devices for filmmaking during the SVP.  We 
classified students and teachers by the proportions of positive and negative comments that were made to give them a 
Low, Moderate, or High score on the five adoption factors.   Low represented mostly negative comments, Moderate 
represented a roughly equal amount positive and negative comments, and High represented mostly positive comments.  
The factor ICT Anxiety was reverse coded as having high anxiety corresponded to an overall negative adoption outcome, 
whereas high values for the other factors corresponded to a positive adoption outcome.  Researcher field notes while 
observing the mobile filmmaking project were utilised as secondary sources to provide context while describing case 
themes and implication. 
 
 
Table 3. Code meanings used for describing student and teacher interviews. 
Consent and Ethics 
Before beginning school recruitment, the following ethical considerations and plans were approved by the University of 
Otago Human Ethics Committee. Classes were initially contacted about participating in the Science Video Project through 
school administration with approval from the school principal.  Teachers interested in participating gave their consent for 
the project to occur in their classroom, and to have their interviews audio recorded.  As all participating students were 
minors, consent was obtained by their parent or guardian to participate in the project.  An information sheet was provided 
detailing the extent of data collection (video, audio, and researcher field notes).  A selection of students were also involved 
in group interviews, which required additional consent to be obtained so that they could participate in this process with the 
researchers and have their responses audio recorded and transcribed.  To protect the identity of all participating schools, 
teachers, and students this research account utilises pseudonyms or code names.    
Code Meaning When Assigned to Quotes 
Digital Literacy + Confident or experienced using mobile technology for filmmaking. 
Digital Literacy - Not sure how to use technology or very little experience. 
ICT Anxiety + 
Strong comments showing a heightened concern for using devices and naming 
problems that were expected to arise. 
ICT Anxiety - 
Openness to trying to use devices and an overall feeling of the project running 
smoothly. 
ICT Teaching Self Efficacy + 
Expressed confidence that they could successfully implement the Science Video 
Project or other mobile learning activities.  (Teacher s Only) 
ICT Teaching Self Efficacy - Concern that they could not effectively implement the Science Video Project or 
other mobile learning activities. 
Perceived Ease of Use + The devices and software were simple to use for filmmaking. 
Perceived Ease of Use - The devices and software were difficult to use for filmmaking. 
Perceived Usefulness + 
Mobile devices generally, or the Science Video Project in particular, were described 
as being beneficial in some way. 
Perceived Usefulness - 
Mobile devices generally, or the Science Video Project in particular, were described 





Below we describe teacher and student experiences of using mobile devices for a science mobile filmmaking project in 
relation to five factors known to affect the adoption of mobile technology.  Student responses were consistent across 
classrooms and ages, so are presented together.  A summary of the key themes and developments during the project are 
summarized in Table 4. 
Table 4. Summary of Findings.  Low, Moderate, and High correspond to the level of a particular adoption factor.  Where there 
a  a change in le el be een he beginning and end f he jec , he  le el  a e li ed e a a ed b  a > . 
 
Students 
For all students across the four case classrooms, Digital Literacy in respect to the skills required for making a film on a 
mobile device was very high.  They also found devices generally useful as they offered more portability and functionality 
than a laptop or netbook.  While using devices for research was the most common classroom activity, most described 
previous experiences in and outside of school where they had made their own videos before.  These videos were often 
described as being part of a classroom activity, for fun in their free time, or via social media.  Their technological skills 
were also revealed when they were asked how they would attempt to overcome a filming or editing challenge on the iPads: 
Student 3A:  Ask someone who knows.  I'm sure someone would know.  
Student 2A:  Search it up?  
Student 4A:  I would Google it, yeah.  
Student 1A:  There's probably like, a YouTube tutorial on how to do it.  
Student 2A:  I would probably Google it first though. 
Moana College Students (Female, ages 14-15) 
Student 2C:  We have three people from our class that always edit our stuff before Assembly 
so we could just ask them and get them to teach us, or go to YouTube or something.  
Student 3C:  Also, there are icons you can see, that show a little drawing of it [help menus]. 
Dragon Valley Students (Mixed, ages 11-13) 
Here students from different schools and different age groups offer numerous strategies for finding a solution to a 
technology problem such as searching the internet, looking for tutorial videos, consulting help menus, or asking their peers; 
none of which relied on their teacher.  S de  f  e  c a e  ec ed e e a e e , a d  e ca e (S . D e  [10]) 
even found it mildly humorous when asked if they would consult their teacher for help. Overall, students predicted that 
making a video on the iPads would be quite easy for them to accomplish, and found this to be the case. 
While not worried about the technological skills required to produce their films, students did express a few comments 
reflecting a low-level ICT anxiety. These comments mainly centred on their peers not being able to successfully focus and 
do their work because of undesirable behaviours when using devices. Based on their previous experiences, they felt that 
some students misbehaved when using mobile devices but identified this as a personal choice of each student to act 
appropriately or not.  As different students described when asked what challenges the class might face: 
Adoption Factor Students Teacher A Teacher B Teacher C 
Digital Literacy High Moderate Moderate High 
ICT Anxiety Low Moderate High > Moderate Moderate 
ICT Teaching Self Efficacy N/A Moderate > High Moderate > High High 
Perceived Ease of Use High Moderate > High Low > High High 
Perceived Usefulness High High Moderate> High High 
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Student 4A:  If they actually want to learn, they're going to use them the right way  
Student 1A:  I  their fault if they're on their phone the whole time.   
Student 3A:  When you're doing it properly, its actually really good.  It works really well.  
But when you're abusing it, it doesn't work.   
Moana College Students (Female, ages 14-15) 
Student 2B:  People won't end up doing it I reckon.   
Researcher:  You don't think people will finish?  
Student 5B:  Yeah, cause like some people in our class will just muck around. 
S . D ke  [10] (Mi ed, ages 14-15) 
While he den  par icipa ing in he gro p in er ie  did not express anxiety that that they personally would have these 
challenges, they did predict that some in their class would struggle.  This indicates that while they do not personally 
experience ICT Anxiety, they are accustomed to witnessing negative outcomes in some cases when using devices.  
Teacher A: Open to Trying 
The teacher at Moana College regularly taught general science for senior high school classes (ages 14-18).  She described 
herself as having average technology skills generally but little experience with mobile filmmaking.  She occasionally 
allowed students to use mobile devices for research, but with recent school restrictions on websites and devices put in 
place, she tended to rely on their set of school netbooks.  While she recognised that portability and a camera were benefits 
of using devices, concerns over inappropriate device usage had kept her from using them more often in class.  Before the 
project, she felt that she could trust the particular class conducting the project, but when asked about her other classes she 
commented:  
Teacher A: I  a he  cla  I c ld imagi e a fe  gi l  ge i g a bi  di ac ed i h he 
technology, because maybe they're not as mature.  That would be the main thing with other 
classes.  Or take videos of each other when it wasn't actually appropriate to do so.  And then 
they might share it on their 'stories' or whatever they do with that Snapchat stuff. 
These comments are indicative of a higher level of concern over whether any class would have negative outcomes when 
using mobile devices for learning.  Related to this was some concern that she was not personally confident in movie making 
on the iPads.  However, she felt confident that the students would know what they were doing.  When asked whether this 
was the case during the project, she described: 
Teacher A:  Yes.  Oh, yeah.  No one asked me anything about iMovie.  No one.  They just did 
it, they just knew.  Yep, so that was cool. 
 By the end of the project, she felt confident to conduct a similar type of activity again in he f re.  Seeing den  o n 
skills with filmmaking would allow here to focus on developing the project as a form of assessment, as she described: 
Teacher A:  I ld eall  like  e i  a  a l, a  a f m f a e me  Imagi e if e 
had class set of iPads, and we could learn a topic, and at the end you and your group come 
up with a plan of sharing all this information that you just learnt, in an interesting and 
exciting way.  Obviously have a written part, like a script or a plan, and then make a video.  
How cool would that be?  Getting assessed like that... Instead of sitting and doing a test for 
an hour and freaking out about it.   That's how I'd like to carry on with it. 
Teacher B: A Mobile Critic 
The eacher a  S . D ke  cond c ed he projec  i h o of her cla e , one a  Year 8 (12-13 years old) and one at Year 
10 (14-15 years old).  She did not find technology challenging in itself, but did not have extensive experience with mobile 
filmmaking.  She showed enthusiasm for the project, but had previously attempted to implement a mobile learning activity 
where students made videos on their mobile devices.  This previous attempt had been more trouble than it was worth, so 
he a  ar  of he SVP  benefi . 
 
 6 
Teacher B: I find for the amount of effort, you don't seem to get anything better that what 
you would in a poster...the quality isn't that much better, but maybe that's experience and 
knowing how to get it to run properly.   
Researcher: Them [the students] knowing how to get it to run, or you? 
Teacher B:  Probably both.  It s a wee bit outside your comfort zone…if you do sort of a 
more standard activity that doesn't use a device to record stuff, then they're in front of you 
and there's a wee bit more of a control thing.   
In addition to expressions over how useful the project would be, her comments also seemed to express a concern with 
handing over control to the students.  These comments also highlight how a lack of trust in students using devices was 
inhibiting her from employing them more often for learning. Of all the teachers, she expressed the greatest anxiety about 
using devices in the classroom, as she felt that students would not be able to focus or would misbehave.  
Unlike the other two participating educators, she had the opportunity to conduct the entire project with two different classes 
a d  c ld k  me f he challe ge  he edic ed i h he jec  implementation.  When asked how this 
repetition helped, she indicated that: 
Teacher B:  It went well, it was good doing it twice, because the second time I was a bit 
more confident and you knew the pitfalls of the first time whereas if you just did it the first 
time...It went okay the first time but, it was easier the second time.  And I don't think it was 
the students necessarily probably was just experience with the project… I think it was a 
really good starting point, and it allows that confidence [to do more]. 
Overall, she found the project easier to implement than she expected, and enjoyed have the chance to try something new 
that she had been wanting to attemp  f  me ime, b  had  had he e c ageme   d  : 
Teacher B:  I guess I was surprised at how easy it was.  Like I was expecting it to be really 
tricky to produce the videos.  So, it was good.  Cause often you don't get the chance in 
teaching to have a play with something, cause you're so busy doing reports or marking...it s 
sometimes hard to find time to do those things.  So, it was a good opportunity to have some 
forced time.  And it s something I've been trying to do for a wee while.   
With the confidence to try the project again after conducting it twice, and it being easier to implement than she expected, 
she also expressed a desire to use mobile filmmaking as an alternative form of assessment, similar to Teacher A.   
Teacher B: Cause potentially I think it s got really good flow owns particularly for low 
writing ability kids.  So, the kids that are quite strong orally, I think a video provides a 
really good opportunity for them to explain in a medium they are reasonably comfortable 
with. 
Teacher C: Digitally Experienced 
The intermediate teacher from Dragon Valley Middle School was by far the most technologically experienced of the three 
participating educators.  He frequently used different types of devices and software for different learning activities, had 
previously taught units on movie making at the school, and had used iMovie with his students before to produce short 
videos.  While he was aware of negative outcomes when using mobile devices, he did not present as anxious about these 
concerns and instead rationally discussed the pros and cons of their use.  After describing some behavioural issues that can 
arise, he stated his position quite clearly by adding: 
Teacher C: On the other hand, I'd also add I feel like every kid should have one [a device], 
have something, access to a device at any time at school.  Because that is where the world is 
at your fingertips there…[devices] are right up to date, so long as they're becoming critical 
users of that device. 
Instead, he saw issues that arise when using devices as deeper behavioural issues for developing adolescents that need to 
be worked on that we can help them learn to manage.  Overall, he felt that devices had the potential to be powerful learning 
tools, and that it was a great opportunity for students to enjoy building their core abilities that did not rely on writing. 
Teacher C:  It s a medium they're obsessed with.  Y'know...a picture tells a thousand words 
and a moving picture tells a million… I think because they're motivation tends to be higher 
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through that, and the students who need the most support are often students who find writing 
a struggle. 
Not only was this teacher confident in his own skills, but he also recognized that his students could do most of the device 
work independently and even surpassed his own knowledge, and often gave them the opportunity to learn from each other.   
Teacher C: Using children's expertise, they're better at using those machines than I am these 
days.  They seem to do it on their weekends and that  But watching the kids at work on 
them is just a whole other thing.  They don't have any problems, they're really fast. 
Challenges to Adoption 
In addition to the adoption factors presented above, teachers mentioned that device access could affect their likelihood to 
conduct the project again. iPads were provided by the research team to standardise the experience across the four classes, 
but may have made the project appear easier to conduct than if educators had to coordinate device procurement and usage 
themselves. We note that this challenge has two parts; (1) having access to devices and (2) usability of school or student 
owned devices.   
In relation to the challenge of device access, students working in groups of 3-4 only regularly used one iPad. The researchers 
noted that under half of the iPads available were ever being used at one time, indicating that to be successful the project 
does not require 1:1 device usage.  Teacher C offered the idea that: 
Teache  C:  I hi k e e b d  eed  a de ice  ld '  eed 1:1 b  a ea able 
amount that you could use for visual text creation that you're doing, cause they're really 
powerful. 
Here the idea has been suggested that access to a small set of mobile devices would suffice for film production.  All three 
teachers also mentioned that their school had BYOD policies, and could utilise the mix of tablets, laptops, phones, and 
netbooks that are available.  Investigating the impact of utilising available BYOD resources in a similar mobile filmmaking 
project would be an interesting area of further research.  
IMPLICATIONS 
In this multiple case study, we have explored the experience of three teachers and four classes of their students using iPads 
for science mobile filmmaking.  While this small sample size does not allow generalisation to all classrooms, the results 
do offer implications for future research and teaching practice regarding mobile filmmaking and the adoption of mobile 
devices with middle- ea  de  and teachers.   
Overall, we found that making movies on mobile devices was an easy, enjoyable, and useful activity for students. While 
the  e hibi ed a fe  c ce  ab  hei  ee  beha i  i g de ice , he  e e e hel i gl  c fide  a d 
adaptable with their mobile device skills.  The varied prior experiences that the three participating teachers brought to the 
project reflect how a similar activity can affect technology adoption beliefs differently.  Teacher A had mild concerns 
initially related to student behaviour and her limited technology skills. She was open to trying the project and was excited 
to find how beneficial it was as a new way of assessing her students.  Teacher B held strong opinions against device usage 
and questioned its benefit to students, but found the project easier than she expected and experienced a new confidence 
after trying it.  Teacher C was already likely to be an adopter of mobile devices in the classroom, and had his views 
solidified by getting to see his students put their technology skills to use and give them a way to communicate in a manner 
they enjoyed. Teachers  initial concerns related to Digital Literacy, ICT Anxiety, ICT Teaching Self Efficacy, and Perceived 
Usefulness progressed toward positive views for all factors by the end of the project.  This progression indicates a likelihood 
of adopting this kind of mobile learning activity in the future.   
It is our assertion that mobile filmmaking offered three opportunities that collectively allow teachers to experience a 
successful mobile learning activity which increases their likelihood of adoption.  First, we found all students to have high 
existing levels of Digital Literacy and low levels of ICT Anxiety with mobile filmmaking, which may not be true for other 
technologies or programmes.  This allowed teachers to bypass concerns about their own Digital Literacy and the Perceived 
Ease of Use of the project.  Second, giving students an authentic and creative activity on the mobile devices with a timeline 
kept them from engaging in the kinds of negative behaviours that had been causing ICT Anxiety for teachers.  Third, a 
positive experience i h i g he jec  ga e (  eaffi ed) eache  c fide ce i  c d c i g a bile lea i g 
activity. It is our assertion that s a i g all i h a  ac i i  like bile fil aki g, hich g   de  e i i g 
digital literacy skills, may offer teachers the opportunity to simultaneously engage their students with classroom content 
and develop positive views toward adopting this kind of mobile learning activity. 
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Future research on students  learning outcomes and video type would further illuminate likelihood of adoption of such a 
project. This study wa  ed b  e   eac e  indication of continued adoption, so it would be of interest to 
conduct a longitudinal study into the long-term effects the project, and whether experiences with mobile filmmaking carry 
over to the adoption of other mobile learning activities in the classroom.  While teachers suggested future iterations of the 
project would be possible with the devices typically available, it would be interesting to investigate the implications of 
utilising devices owned by the school or students opposed to those by researchers.  We also note that while our small 
sample of teachers represented a variety of standpoints on mobile adoption, there may exist groups of educators with other 
perspectives which would be interesting to classify in further study.   
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Appendix VII: Engagement Indicators 







Involvement/Participation Not Participating 
Raising Hand/Asking Questions Not Asking Questions/Being Quiet 
Paying Attention/Listening Not Paying Attention/Not Listening 
Focused/Concentrating Sleeping 
Effort/Trying Hard Not Putting in Effort 
Completing Homework Unprepared/Not Completing Homework 
On-Task/Doing Work Off-Task/Not Doing Work 
Respectful/Following Directions Playing on Phone 
Doing Extra Work/Research Doing Other Work 
Interacting/Working with Peers Talking to Friend about Non-School Content 
Interacting with Teacher Zoning Out/Spacing Out/Checked Out 
Speaking Out/Discussing Ideas Not Discussing/Expanding Ideas 
Sharing/Contributing/Explaining Just Sitting/Taking Notes 
Reviewing/Studying Putting Head on Desk/Slouching in Chair 
Asking Teacher or Peers for Help Not Helping 
Active/Moving Around Getting Out of Chair 
Getting Good Grades/Doing Well Doing Bare Minimum/Going through Motions 
Attending School Missing School/Tardy 








Interest in Topic/Class Not Interesting in Topic/Class 
Like Topic/Class Don't Like Topic/Class 
Care/Value Learning Don't Care/Value Learning 
Value Good Grades/College Frustrated/Discouraged/Confused 
Relevant to Life Not Relevant to Life 
Want to Do It Don't Want to Do It 




Confident Stressed Out/Overwhelmed 
Feel Part of Group Feel Left Out/Disconnected 






Thinking Hard Not Thinking Hard 
Applying/Connecting Ideas Not Making Connections 
Trying to Understand/Process Ideas Mindlessly Taking Notes 
Taking Apart and Integrating Ideas Guessing/Forgetting 
Persisting/Using New Strategies Giving Up When Hard, Not Using Strategies 
Self-Reflective/Self-Monitoring Zoned Out/Tuned Out 
Trying to Understand Mistakes 
Indicators of engagement used for coding 
adapted from Fredricks et al. (2016). 
Understand Different Perspectives 
Using Strategies to Learn/Understand 
Light Bulb Comes On 
Solving Problems Different Ways 
Teaching Self and Peers 
Coming up With New Strategies on Own 
Going In-Depth on Topic 
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